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FOREWORD

Throughout thc SADCC region, policy makers require rescarch results that
can be uscd to design and implement policics that will improve food sccurity
in their countrics. The objectives of the food sccurity rescarch project is
to contribute to strengthening the regional knowledge base by conducting
policy relevant research. In implementing this rescarch, the project provides
training for young researchers to strengthen their research skills; holds sem-
inars and workshops; and publishes working papers reporting initiai findings.

The annual conference provides an opportunity for the collaborating re-
searchers to present their findings, rcecive feedback from policy makers and
government official as a basis for identifying futurc research prioritics, and
to stimulate debatc on food security policy issucs. This proccedings contains
revised versions of research papers prepared under the sponsorship of Uni-
versity of mebabwc/Mlchlgan State University (UZ/MSU) Food Sccurity Rc-
search Project in Southcrn Alrica and présénted at t ‘the Umvcrsnly of
“babwe’s Third Annual Conference on Food Security Research in Soulhcrn
Africa, held at the Holiday Inn, Harare, November 1-5, 1987.

The papers included in this volume address critical food sccurity issues
in Southern Africa, organised around six themes. In the Official Opening
Professor W.I. Kamba, Vice-Chancellor of the University of Zimbabwe, high-
lights issues in building research capacity in SADCC universitics. Represent-
ing the Ministry of Lands, Agriculture, and Rural Rescttlement, Dr. Sam
Muchena provides an overview of the challenges and accomplishments of
SADCC’s Food Sccurity Programme.

The second section of the proceedings--SADCC'S Food Secunty Fro-
gramme--presents an update on the current activities of the regional Food
Security Programme; including papers on the early warning system, the in-
ventory of agricultural resource bases, postproduction activities, and the re-
gional grain reserve.

The third section--Market Liberalisation and Food Secunity--reports on
research that analyses the history and impact of market liberalisation in
Tanzania, Malawi, Zimbabwe, and Mali.

The fourth section--Household Food Security in Sorghum Based Farming
Systems in the SADCC Region--includes papers by social and biological
scientists that report on issues in designing household level food security
rescarch, traditional strategies for coping with food security, the state of
the art for sorghum research in communal areas, the history and character-
istics of food insecurity in two communal areas in Zimbabwe, and the im-
plications of farming systems research in Botswana and Northern Nigeria for
household food insecurity.

)



The fifth section--Access to Food--includes papers that analyse the role
of the Government of Botswana in increasing rural and urban access to foed,
and the role of nonfarm activities in the rural economy.

The sixth section--Communal Maize Production, Storage, and Marketing
in Zimbabwe--teports on analysis of the factors responsible for the rapid
increase in mraize production since independence, and the policy implication
of household grain marketing and storage decisions.

The seventh scction--Wheat Production and Imports in the SADCC Re-
gion, What are the Tradeoffs?--includes papers that provide insights into
the political economy of wheat produciion and consumption in Sub-Saharan
Alrica, the economics of expanding wheat production in Zimbabwe, and the
comparative advantage and policy incentives for wheat production in Zim-
babawe.

The final section--Food Trade and Food Aid in the SADCC Region--in-
cludes papers that give an overview of grain trade, barter and triangular
trade in the SADCC region; and agricultural marketing and. trade policies
with a potential to promote food security. In addition, these papers propose
research needed to better understand trade policy issues and constraints to
cxpanding intraregional trade.

As the breath of the papers presented at the conference suggests, the
Food Security Research Project views food security as much more than
simply expanding food production. Food security will only te achieved when
all households have the ability to acquire a calorie-adequate diet throughout
the year. Improving food security involves two interrelated components:
increasing the national availability of food through production, storage, and
trade; and increasing houschold access to food through greater access to
production resources, income (from the sale of agricultural products, off-farm
work, and nonfarm activities) and government transfers. Therefore, to
improve houschold food security, research needs to address not only micro
level issues, but also to evaluate the overall policy environment to determine
its impact on producer incentives and the distribution of the benefits of
dcvelopment.

Mandivamba Rukuni and Richard H. Bernsten
Co-Directors
UZ/MSU Food Security Research Project
University of Zimbabwe
Harare
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BUILDING RESEARCH CAPACITY
AND COOPERATION IN
SADCC UNIVERSITIES

Professor W.J. Kambal

It is with pleasure that I come here this morning to open the Third Univer-
sity of Zimbabwe Annuai Conference on Food Security Rescarch in Southern
Affrica.

But let me begin by welcoming those of you who are coming from outside
our borders. Most of you come from our sister members of the SADCC.
Others come from beyond the SADCC region and are here because of your
primary interest and involvement with developments in the region. I wish

-you all a pleasant stay in Zimbabwe and in Harare.

Mr Chairman, the venue of the conference is the Harare Holiday Inn and
the Faculty of Agriculture convened the conference. It is my hope that the
choice of the venue will, in no way, influence our visitors into thinking that
the Faculty of Agriculture does not welcome visitors on its own premises on
campus! I also hope that you will find time to visit the faculty and the
university before you leave.

PROBLEMS IN BUILDING
RESEARCH CAPACITY IN AFRICA

The major preoccupation during post-independence Africa has been with
political and economic cooperation. Unfortunately, such efforts have not
been matched with intellectual cooperation to achieve the technological and
socioeconomic transformation of our societies. The idea of building up re-
search capacity and cooperation is one concrete way of achieving intellectual
and technological self-reliance. e
Before we turn our attention to strengthening research -capacity in
SADCC universities, we need to examine the problem from a certain perspec-
tive. It will be instructive if we pose the following questions:
o What is the stock of science and technology manpower per million
people in various African countries?
o How does Africa‘s stock of human capital compare with Asia and Latin
America?
o What percentage of our science and technology positions are filled by
expatriates?

1Vice-Chancellor, University of Zimbabwe.




o Where are the African scientists being trained, in Africa or in indus-
trial countics?

The following statistics suggest that Africa faces a number of formidable

problems in increasing its scientific capacity:

o In 1980, Africa had one-fourth the number of scientists per million
people that Asia possesses.

o The number of Frenchmen in the Ivory Coast is estimated to be around
50,000 or four times the number at independence in 1960.

o In 1984, expatriates accounted for one-fourth of the professional staff
in research and extension services, agricultural schools, and faculties of
agriculture in the nine SADCC countries.

From these statistics, one overarching conclusion emerges. Although
African universities have made a large contribution- to training manpower to
Africanise the civil service and to provide staff for nonscience departments
in these universities, we must face up to the fact that most of our faculties
of agriculture are underfunded and are performing routine B.Sc. training
functions. Moreover, some of our faculties of agriculture are isolated from
the mainstream of government policy debates and are performing ad hoc re-
search tasks.

Africa is a continent of technicai assistance par excellence! For example,
several years ago it was reported that there were about 12,000 expatriates in
Kenya. Although technical assistance is theoretically attractive, in practice
it can become a self-perpetuating exercise unless certain structural problems
are addressed. For instance, what are cost effective ways to strengthen
postgraduate training and research in SADCC universities i order to phase
out technical assistance in a responsible and orderly fashion?

Despite the generous provision of technical assistance to SADCC member
states and universities, I am convinced that a careful cost-benefit analysis
would reveal that many of the benefits of technical assistance are unwit-
tingly accruing to donor countries. To illustrate this basic point, let me cite
a distinguished political economist from the University of Toronto, Gerald
Helleiner. Professor Helleiner recently commented on technical assistance as
follows:

A succession of expatriates learn more and more about develop-
mental decision making while the Africans below them in the
hicrarchy become progressively more alienated and discontented.
The experience and collective "memory” which is accumulated
during the process of development is thus appropriated by for-
cigners who subsequently leave the country carrying these in-
valuable assets with them.
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I would like to support Professor Helleniner's obscrvation and rcquest
donors to help us help ourselves by reducing our dcpendency on technical
assistance. To date, we observce that international foundations and donors
Eave opted to pursue a piccemcal approach to strengthening research and
postgraduate training in our SADCC universitics. We obscrve that donors
prefer to finance discrete short term projects rathcr than making long term
commitments to strengthening scientific capacity over a 10 to 20 yecar period.

I am delighted to notec that rcprescntatives from 10 intcrnational foun-
dations and donor organizations arc participating in this confcrence: Ford
Foundatior, Rockefeller Foundation, Australian High Commission, World Bank,
FAO, EEC, Canadian High Commission, NORAD, African Development Bank
and the U.S. Agency for Intcrnational Development. 1 hope that participants
from these organizations will assist SADCC in developing long term program-
mes to strengthen postgraduate training and research in the region.

ROLE OF THE UNIVERSITY

Mr. Chairman, universities have thrce primary functions:

o the dissemination of knowledge through teaching;

o the advanccment of knowledge through research; and

o the extension of knowledge to society at large through seminars, publi-

cations, and conferences such as this Third Annual Conference on Food
Security Research in Southern Africa.

With these functions in mind, we need to ask ourselves what universities
have to do to ensure that they are responsive to emerging national and re-
gional problems, and that they are efficient, cost-effective and active part-
ners in the struggle for national and regional devclopment.

We know that national and regional development is a complex process.
We realize that the problems facing Africa, such as lagging food production
and inefficient transportation go beyond our national boundaries. It is
thercfore our inherent duty to create a climate of debate on how to tackle
problems facing our region that transcend space and time. It is also imper-
ative that universities in the region pool their resources to develop cost-
efficient postgraduate teaching and research programmes.

It was with this prime goal that a historic workshop on international
university cooperation in East and Southern Africa was convened in Harare
by the vice-chancellors from East and Southern Africa in June of 1984. At
that workshop, a number of issues were discusscd. The vice-chancellors
agreed to:

o form a corporate body to be known as the Association of Eastern and

Southern African Universities; and




o promote programmes consisting’ of the exchange of staff, students and
external examiners; staff development; the strengthening of postgraduate
teaching and research; and the exccution of joint research projects.

ONGOING UNIVERSITY OF
ZIMBABWE EFFORTS

The question therefore, is to strengthen postgraduate research and training
capacity in the SADCC region. The University of Zimbabwe is giving high
priority to developing this capacity in a number of ways. I would like to
cite two examples of activities that are being carried out by our Faculty of
Agriculture to strengthen agriculture research capacity in the region. The
first-example is farming syste.ns rezearch. The University of Zimbabwe Fac-
ulty of Agriculture, in cooperation with CIMMYT has developed several in-
novative training programmes in farming systems research to strengthen na-
tional agricultural research sgrvices and help our research and extension
services speed up the flow of improved technology for small-holder agri-
culture. Since 1983, the University of Zimbabwe and CIMMYT have spon-
sored farming systems workshops for 300 researchers from 13 countries in
Eastern and Southern Africa.

The second example is food security research. The University of Zim-

babwe and Michigan State University are cooperating with SADCC in devel- *

oping a food security research programme to complement the food security
studies being carried out by SADCC member states. Thc University of Zim-
babwe and Michigan State University are now in the third year of their co-
operative research programme on food security. At last year’s annual con-
ference there were several discussions on the need to expand the research
agenda and to secure the involvement of other universities in the SADCC
region. I am delighted to report that the University of Zimbabwe is coop-
erating with researchers from the University of Dar es Salaam, the Univer-
sity of Botswana, and thc University of Malawi. The second day of this
conference is, in fact, devoted to reporting the initial research results that
are emerging from this inter-university cooperation,

It is my sincere hope that vour deliberations in this conference will be
even.more fruitful than the two previovs annual conferences.

I declare the conference officially open.
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SADCC’S FOOD SECURITY
ACCOMPLISHMENTS AND

CHALLENGES
S.G. Muchenal

Mr. Chairman, honorable delegates, I would also like to welcome all of you,
especially those who have travelled long distances to Zimbabwe.

We are encouraged at the prospect of this unique conference which brings
together an outstanding group of experts and policy makers from the SADCC
region and beyond to focus on food security research in Southern Africa.
The University of Zimbabwe and Michigan State University are to be con-
gratulated for this important initiative which has grown from strength to
strength over the past few years.

Before discussing the food security accomplishments and challenges, 1
would like you to note one challenge I face today. About a week ago I was
told that Dr. Simba Makoni would not be able to come and fulfil his com-
mitment to preseat a paper to you this morning. I was therefore asked to
present a paper in his place. Those of you who know how very articulate
and cloquent Dr. Makoni is can appreciate the challenge before me. This is
further exacerbated by having to share a session with a speaker of the cal-
ibre of Professor Kamba.

SADCC’S FOOD SECURITY PRIORITIES

It is a well known fact that SADCC assigns the highest priority to food and
agricultural development. The tasks before us are great. Not only must we
organize to increase food production, storage, and processing, but we are
also challenged to provide greater access to basic nutrition for all segments
of the populations. We are challenged to increase income and employment-
generating projects in the rural areas. Such projects include crops, small-
scale industry, and gencration of raw materials for processing. As enun-
ciated 1n SADCC's Policy and Strategy for Food Agriculture and Natural
Resources document, income and employment generation projects are essential
components for increasing national food security.

In point form, the principal elements of our food security programme are
the:

o development of mechanisms for the exchange of information;

chputy Secretary, Ministry of Lands, Agriculture, and Rurol
Resettlement.
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o reinforcement of national food production capacity;

o deveiopment of intraregional trade in food and other crops;

o improvement of the food storage, delivery, conservation, and processing;

o development of cash crops and other agricultural enterprises;

o establishment of systems for the preventic - of food crises;

o establishment of programmes for the control of major crop pests and
diseases;

o development of skilled manpower; and

o development of mechanisms to facilitate the availability of appropriate
production inputs from within the region and outside.

PROGRAMME IMPLEMENTATION

The current food security programme is being implemented through 13 inter-
linked regional projects and a series of other projects which, though
national in character, when taken together contribute significantly to achiev-
ing SADCC's overall food security objectives.

Activities to increase food availability through expanded domestic produc-
tion, reduction of postharvest losses, improvements in grain handling and
storage, the cnhancement of intraregional grain trade, and the development
of an early warning system for food security have thus far produced the
following seven programmes and projects.

o The development of a cassava processing project in Angola. Funding

for the implementation of this project has been secured.

0 A programme to improve small grains utilization in Botswana, Tanzania,
and Zimbabwe is being implemented in close collaboration with SACCAR.
Similar projects are being developed in Zambia, Lesotho, and Malawi.

o Qil extraction projects are being developed for Zambia, Tanzania, and
Zimbabwe.

0 A programme for household production of weaning foods using germi-
nated cereal seeds is being developed for Tanzania, Zambia, Zimbabwe,
and Lesotho.

0 A programme to enhance vegetable and fruit production in the region
has been developed in collaboration with SACCAR and submitted to
donors for funding.

o Programmes directed at more efficient rangeland management and estab-
lishment of a regional soil fertility analysis service are being developed.
It is envisaged this will lead to a number of specific national and re-
gional projects for impleraentation.

s it " “

muw oo
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o Three lraining workshops for silo operators and food handlers in
Lesotho and Botswana; and a project to rchabilitatc grain silos and to
improve food marketing systems in Swaziland arc being developed.

Some of these programmes and projects are discussed in morc dctail by

my colleagucs during this conference. 1 would like to touch on a tew proj-
ects that my colleagues may not cover.

Rcgional sced production and supply

This study will analyze production, availability, and demand for improved
seeds of the major food crops in member statcs; propose actions to alleviate
constraints; and make recommendations on future rcgional cooperation in the
sector. Following complction by mid-1988, a number of projects wili be sub-
mitted to donors for funding.

Improvcd irrigation in the SADCC region

This study will identify how SADCC can improve rcgional food security
through more effective exploitation of the region’s extensive irrigation
potential. The study will propose a strategy and programme of activities in
the irrigation sector for implementation through the SADCC programme of
action.

Strengthening and coordination of migrant pest control

The objective is to improve the regions’ capability to protect crops against
damage caused by migrant pests.such as army worm and locusts. It is antic-
ipated that a 12 month pre-implementation programme will commence 1n early
1988.

CHALLENGES iN tMPLEMENTING THE SADCC PROGRAMME

While the economies of member states are open and integrated into the
world economy, trade within the SADCC region is extremely small. This is
partly because of product similarity, but mainly because of the low level of
industrialization and marketing problems--especially constraints on currency
exchange between member states--and inadequate transport facilities. For
example, recorded intra-SADCC trade accounted for about 5% of the SADCC
countrics’ total imports in 1982, On the other hand, the SADCC countries’
trade with South Africa is considerably higher, representing 7% of their total
exports and 30% of their imports.

Over the past decade, the performance of agriculture in most SADCC
states has been unsatisfactory. This poor performance has been part of an
Africa-wide downward trend for three decades. For example, because the
rate of population growth exceeded the annual rate of increase in agricul-
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tural production, the annual per capita growth rate of agricultural production
was negative (-031%) for the last 35 years. Furthermore, because of
drought, destabilization, and other factors; the anaual per capita growth rate
of food production in the SADCC region fell to -1.2% from 1970 to 1984.
This average growth rate is heavily influenced by Mozambique’s and Angola’s
negative annual growth rates of -4% and -2.9%, respectively.

The decline in per capita food production bhas been offset by steadily
increasing cercal imports which, for the region (including Namibia), grew at
an annual rate of 6.9% from 1970 to 1984--reaching 2.09 million tonnes in
1984-85. This has occurred even though Malawi and Zimbabwe reduced im-
ports and have exported substantial quantities of cereals. Food aid to the
region has doubled in the period 1980-81 to 1986-87 to reach about one
million tonnes per annum.

I would say the greatest challenge we have before us is how to reverse
thc downward trends in per capita focod production, thus reducing the ever
increasing burden of food imports to this region.
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SADCC’S EARLY WARNIN G SYSTEM
FOR FOOD SECURITY

A.Todorovand T. Ngara1
BACKGROUND AND JUSTIFICATION

At the SADCC summit meeting held in Lusaka in 1980, the Zimbabwe govern-
ment was charged with the task of formulating a food security plan for the
nine SADCC member states: Angola, Botswana, Lesotho, Malawi, Mozambique,
Swaziland, Tanzania, Zambia, and Zimbabwe. At the Maputo SADCC mecting
of the same year, proposals and projects put forward by Zimbabwe were ac-
cepted, including a proposal to establish an early warning system for food
security. In 1982, a FAO feasibility study recommended adopting Zimbabwe’s
proposal to set up a regional early warning system.

The level of food production in the SADCC countries fluctuates mainly
due to national calamities such as recurrent droughts, floods, pests, and dis-
eases. Timely information on the food supply situation for member states is
an indispensable component for a regional food security scheme. Staple food
crops included in the food security scheme are maize, sorghum, millet,
wheat, pulses, cassava, and groundnuts. It is important that each SADCC
country individually, as well as the SADCC region as a community, monitors
the conditions of these food crops in the ficld and estimate both preharvest
yields and production. By knowing in which parts of the country, or where
in the SADCC region food deficits are likely to occur, or what surpluses are
likely available for the market; the affected national or regional authorities
can take appropriate measures well in advance. The importance of carly in-
dicators of the food supply situation is accentuated by the fact that six
SADCC countries are landlocked. Therefore, they need more lead time than
coastal countrics to arrange for imports to meet food shortages.

Before national carly warning units wete established in all SADCC member
states, some degree of crop monitoring existed in several SADCC countries.
The only countries with relatively well developed early warning systems were
Tanzania, Zambia, and Botswana. In these countries, early warning activities
were executed by FAO through trust fund arrangements. However, there is
considerable room for improvement in all SADCC early warning systems.
Furthermore, the existing activitics differed significantly from country to
country, making common analysis for the SADCC region very difficult.

1project coordinators, SADCC Regional Warning System Project.
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SADCC’s Regional Early Warning System Project (REWSP) was implcment-
ed in two stages. A one-year preparatory phase was followed by a threc-
year o erational phase. During the preparatory phase, the Regional Early
Warning Unit (REWU) was established in Harare. National units for member
states were established at different times, depending upon the availability of
trained manpower and other necessary resources. For example, Tanzania has
had a national early warning unit since 1978, Zambia since 1982, and
Botswana since 1984. Most other SADCC member states have only recently
established.these units.

OBJECTIVES

The objectives of the Regional Early Warning Unit are to:

o help establish national early warning units in SADCC states that did
not have them;

o advise and assist the national units in their operational work when
required;

o homogenize the methodologies and approaches used by the national
early warning units and coordinate their activities;

o organize training for the professional staff in the national units; and

o provide SADCC with regional food security information based on data
from the national units.

The long term objectives of the national units are to improve national
food security by establishing a system which will provide advance informa-
tion on crop production and food supply; and alert all thbse concerned well
in advance of an impending food shortage or surplus, so that suitable and
timely remedial action can be taken.

The immediate objectives of the national units are to:

o coordinate early warning activities among governinent agencies;

o improve objective measurement of crop area and yield and the collec-

tion of price, stock, import, and export data;

o install a system for monitoring food crop conditions during the crop-
growing scason as well as for monitoring the gencral food situation in
the country; and

o train national counterpart staff on aspects of national early warning
activities.

All data and information collected will be analysed and disseminated to
the authorities through a variety of regular and occasional bulletins and
reports such as:

o periodic bulletins on crop conditions, soil moisture, storage, weather

effects on agriculture, expected yield and production, etc.;
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o monthly reports on the food security situation in the country and the
availability of agricultural inputs; and
o technical reports as required by the government.

THE ROLE OF THE REGIONAL
EARLY WARNING SYSTEM PROJECT

The REWSP plays a pivotal role in the galaxy of SADCC food security proj-
ects. It serves as a trigger mechanism for the Food Grain Reserve Project
which will largely depend on information issued by the REWSP. Whether
member states exploit thesé food reserves depends on the information
obtained from the carly warning system.

There is also a close link between this project and the Regional Infor-
mation System (RIS). Food supply information originating from the early
warning system will also be stored by the RIS. SADCC authorities will be
responsible for further disscminating this information.

IMPLEMENTATION

Preparatory phasc
The preparatory phase of the REWSP was funded by FAO under a technical

cooperation programme. Its main functions were to lay the basis for an
operational carly warning system. This included preparing country project
documents, recruiting SADCC and FAO personnel, purchasing computer equip-
ment, carrying out carly warning activities for Zimbabwe, reviewing methods
used in crop forecasting in Zimbabwe, sceking cxtra funds for both the
Angola early warning system and the REWU, discussing the signing and im-
plementation of the carly warning system’s remote-sensing project, producing
the first Regional Food Security Report in the wake of the 1986-87 drought,
designing new infrastructure for Angola’s carly warning system, and carrying
out a vital ficld experiment on soil moisture around Harare. Three training
seminars for future national carly warning unit staff (agricultural economists
and agricultural meteorologists) were also conducted. Initial preparations for
the 1988 and 1989 two-month courses in applications of agricultural eco-
nomics and agricultural meteorology to early warning systems were started.

Operational phasc (1986 to 1989)
The REWU collects information from the respective national early warning
units,
During the crop growing season, the unit collects data for:
o scicntific analysis and interpretation of rainfall and other metecorologi-
cal data and their effects on agriculture;
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o monitoring the state of food crops and food crop losscs caused by ad-
verse meteorological phenomena, pests, or diseases;

o estimating the area planted to different food crops, yield, and produc-
tion; and

o estimating the amounts of grain to be retained by farmers and the
amount expected to reach the market.

Throughout the entire year the national units:

o monitor the existing stocks of major food crops, carryover require-
ments, and strategic reserves;

o monitor grain consumption, deficits, and surpluses, and grain imports

and exports;

o mouitor agricultural input use; including credit, seeds, fertilizers, pes-
ticides, and fuel;

o monitor farm-level prices, consumer food crop prices, and agricultural
input prices;

o monitor the progress of food procurement;
o monitor the constraints to transporting and distributing food within
the country; and
o systematically collect, check, process, and analyse current and past data
on agricultural, meteorological, economic, statistical, and social factors
that affect crop production and food security.
Close links are maintained between the national units and thc REWU in
Harare to ensure that food security information flows both from the national
to the regional unit and vice versa.

FUTURE PLANS

At the end of October 1987, the REWU convened a mecting of all nine
SADCC member states in Harare. This meeting was attended by Danish
International Development Agency and FAQO representatives, and SADCC offi-
cials. The main purpose of this meeting was to discuss the operational
framework of the REWSP. The main topics discussed were the national bul-
letin that each country will produce, channels of communication, institutional
framework of the project, and the frequency and timeliness of regional and
national food security bulletins.

The Monthly Food Security Bulletin contains both agroeconomic and agro-
meteorological data. Agroeconomic information includes area planted to dif-
ferent crops, inputs applied, estimated yield and production, population in
need; and a food balance sheet showing opening stocks, estimated total con-
sumption, carryover requirements, surpluses and deficits, targeted imports
and exports, and closing stocks. Agrometeorological information includes
rainfall amounts and distribution, a water satisfaction index based on FAO’s
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methodology, reserves of available soil moisture, a satellite-derived vegeta-
tion index, the prevailing phase of crop development for different crops in
cach province, and pasture conditions.

To improve regional food analysis methods, a remote-sensing component
will be introduced carly next year. The remote-sensing project will
strengthen the carly warning system by establishing a satellite remote-
sensing capability for monitoring precipitation and vegetation. Satellite data
will help to more quickly and more accurately identify areas threatened by
food crop failures and facilitate more timely reporting of this information to
regional and national early warning programmes.

Furthermore, the project will develop techniques to assess precipitation
and soil moisture, including necessary computer software. These efforts will
be continued through the later stages of the project.

To modernize ecarly warning system methods used in the region, the
REWU will conduct a two-month course on agricultural economics and agric-
ultural meteorology, as applied to early warning systems. These courses will
be held in 1988 and 1989 during the dry scason when there is less work in
the national early warning systems. We will also sponsor study tours within
the region so that staff from each SADCC country can benefit from contacts
with their collcagues in other SADCC countries.
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THE ROLE OF AGRICULTURAL
RESOURCE BASE INVENTORIES IN

NATIONAL AND REGIONAL PLANNING

M. Walsh, J. Samki, and H. Kamwendd

INTRODUCTION

The Regional Inventory of Agricultural Rescurce Bases (RIARB) is onc of
several projects under SADCC’s Food Security Programme. These closcly-
linked projects are designed to provide a comprehensive asscssment of fac-
tors affecting agricultural production, food supply, and food security in the
region. For ¢ :, the RIARB will inevitably dcvelop strong connections
with the Region:. 2csources Information System.

The RIARB is responsiblz for cataloguing physical resources at the
regional level, drawing upon national inventorics being cstablished simultane-
ously. Therefore, the project will act as a catalyst to consolidate all land
resource information at a single place at both the rcgional and national
level. This paper discusses the concept underlying the regional inventory,
its functional relationships with related national inventories, and the antic-
ipated roles the inventories will play in national and regional planning.

INVENTORY OF REGIONAL RESOURCE BASES

Developing a regional inventory involves collecting, cataloguing, and present-
ing information about national agricultural resources, using a standardised
approach to data gathering, classification, and presentation.

The agricultural resource base is the physical characteristics of the land,
onc of the basic factors of agricultural production. However, land consists
of several elements such as the soil, climate, landform, and vegetation. In
addition, it includes several factors used to modify the naturally occurring
conditions, such as water for irrigation or fertilisers to improve soil fertil-
ity. An agricultural resource base inventory includes information on several
of these important aspects of the natural environment.

Objectives of the inventory
The objective of this project is to cstabhsh an agricultural resources inven-
tory at both the national and regional leve' to:

project coordinator, soil scientist, and land-use planner, respectively,
Regional Inventory of National Agricultural Systems, SADCC.
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o assess the crop and livestock production potential, based largely on
physical parameters such as climate, topography, and soil characteris-
tics;

o assess the population-supporting capacity and its impact on crop and
livestock potentials;

o construct both a SADCC land-use legend and land-use map and establish
land utilisation types relevant to the SADCC region;

o compile a SADCC soil map using common terms for all countries;

o derive agroecologica! zones for interpreting crop suitability and crop
production notential; and

o propose priiects for SADCC consideration which will fill data gaps
identified through the above activities.

By comprehensively documenting SADCC’s agricultural resource base, the
inventory should assist the Food Security Programme to achicve its aims in
widely differing environments in the region.

The inventory should assist regional agricultural policy makers to answer
key questions such as:

o Which crops can be grown?

o Where can they be grown?

o What yields can be expected?

o What variation in yield might be expected from year to year?

o How is land presently used?

o How much land is available for further expansion of agricultural pro-

duction?

o What are the physical constraints limiting agricultural land-use?

Functions of an inventory

Although compiling an agricultural resource base inventory is justifiable in
its own right as a stocktaking exercise, it is of most value if information
collected is used effectively. Therefore, the function of an inventory is to
ensurc that appropriate information is readily available to guide natural
resource management, planning, and research. This information must be
timely, relevant, accurate, and easily accessible to the user.

In SADCC counties, there exists extensive but scattered information about
the natural resource base. These data have resulted from various ad hoc
rescarch surveys and projects development activities. Thus, onc aim of pre-
paring an inventory of the agricultural resource base is to systematically
compile and collate data so that relevant information is documented and
accessible to planners and policy makers.

Efforts to prepare a regional inventory should also help stimulate greater
coordination between scientists and planners, in terms of survey and
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research programmes. Natural resource data is used for a variety of pur-
poses, such as:

o storing and updating topographic and natural resource maps, which may

be combined to produce land capability maps;

o relating land-use and population to land capability to indicate popula-

tion pressure;

o assessing erosion hazards as determined by slope, land-use, vegetative

cover, rainfall erosivity, and soil erodibility;

o defining agroecological zones based on the total climatic environment,

soil, and terrain characteristics;

o determining the degree of environmental suitability for different crops,

based on soils and climate characteristics;

o comparing satellite images with mapped information to measure changes

in vegetation, erosion, and green biomass over time; and

o correlating mapped information with information gathered on the

ground, such as comparing estimated crop area and yield data from
crop-cutting experiments with remote-sensing estimates.

These uses of natural resource information can be made at the country
level from national inventories. However, a regional inventory compiled from
national inventorics would provide the basis for a regional planning capabil-
ity. Regional users require a broad overall assessment of environmental con-
ditions, with less detail than is usually required at the national level, but
with more detail than existing continental or global inventories provide.

Resource information must be presented in a standardised way throughout
the region to allow direct comparisons of environmental conditions in dif-
ferent parts of the region, such as growing-season length, average annual
rainfall, rainfall patterns (bimodal or unimodal), ruggedness of terrain, and
vegetation. In the longer term, a regional inventory should assist to define
the scope for regional cooperation in food security and to formulate policies
to rationalise agricultural production as a means of achieving regional self-
sufficiency. Planners should also use a regional inventory to help define
priority arcas for development projects and to select environmentally suitable
projects.  Standardised presentation of these data will enable planners to
identify projects and to assess the region’s potential for development as a
whole.

While regional inventory data has a wide range of uses, this project is
primarily concerned with the first stage of agricultural resource appraisal
(i.c., establishing an inventory of the agricultural resource base by compiling
and presenting basic resource data). In the future, planners will carry out
the various interpretive and land-use planning procedures outlined above.
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Data requircments for the inventorics
The main entries required to compile regional and national inventories are:

o topographic maps that are up to date, using a 1:1 million contoured
base map;

o climate data for each station, including average seasonal rainfall, aver-
age monthly rainfall, length of growing season, average annual tempera-
ture, average monthly maximum temperature, average monthly minimum
temperature, rainfall and temperature on a pentad basis, and a descrip-
tion of edch meteorological station using World Meteorological Organi-
sation format;

o national soils maps (1:1 million) according to the FAO/UNESCO legend;

o agroecological information derived from soil, topographic, and climatic
data, based on a common approach;

o population maps showing population distribution and density, and esti-
mates of the rate of population change;

o land-use information indicating current land-use;

o irrigation statistics documenting the extent' and type of irrigation, and
arca with irrigation development potential;

o fertiliser information on proven and estimated quantities of fertilisers
used; and

o livestock information indicating livestock distribution and density, and a
map of tsetse distribution.

Additional natural resource data being compiled at the country level in-
clude information on range resources and carrying capacity, geology, surface
and groundwater resources (especially availability for irrigation and live-
stock), landform/physiography, and information about areas of land degrada-
tion and soil erosion.

IMPLEMENTATION

Administrative arrangements
The RIARB is staffed by a team of specialists at the central coordinating

unit. The unit includes an agroecologist (project coordinator), a soil scien-
tist, and a land-use planner. In addition to its coordinating role, the unit
has a technical function to correlate and standardise the data. The project
operates primarily with existing state and parastatal bodies within the
SADCC region and with related SADCC sectors and programmes.

Member states are responsible for preparing their data in an agreed stan-
dard manner. This function is undertaken by the tcchnical liaison officer
nominated by each country. He is the contact person for the project and
has now been officially appointed by all of member states.
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Contents of the existing inventory
The regional data, which the RIARB project is compiling and intends to make

available, is derived from much more detailed data being compiled at the
country level. The work is ongoing during this phase of the project. Bclow
is a sketch of the present state of implementation at the regional level.

Maps

A catalogue of most maps which are produced in the region is virtually com-
plete. Copies of mast small-scale maps have been procured and catalogued.

i il
These data are being compiled and correlated and a SADCC soil legend is
being prepared,

Agroecological zones

A preliminary review of agroecological assessments and a comparison with
FAQ's agroecological zone approach has been made.

Population
Total population, age, and geographic distribution; and rate of change data
are available for most countries.

Irrigation
Statistics documenting the extent and type of irrigation and the potential for
irrigation development are available on a limited basis for some countries.

Fertiliser
Limited data on proven and estimated quantities of fertilisers, in relation to
the increasing requirements of the region, are available.

Tabulations of livestock numbers, structure, and distribution are available for
most countries. The overriding problem is the quality of the data. Some
information on tsetse distribution and limited information on dip tank dis-
tribution are available.

In addition to the above, data are being compiled at the national level on
range resources and carrying capacity; geology; surface and groundwater re-
sources; landform/physiography; vegetation; and areas affected by soil ero-
sion.
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Methods used in compiling the inventory

Inventory units

Policy and decision makers find it easier to relate development programmes
or ideas to well defined administrative units. Therefore, country level nat-
ural resource data will be compiled on the basis of administrative uniis, be
they districts, regions, or provinces.

A well documented administrative unit will be chosen within each member
country as a pilot arca to determine the structure and workability of the
inventory. In this way, the inventory will provide resource and socio-
economic data which are essential to many agricultural development projects
and to interpretive procedures for determining agroecological areas/zones.

AD il resour nd land-yse m
The project will produce SADCC soil and land-use maps. The possibility of
each country producing its share of these maps is being explored. The proc-
ess for compiling the SADCC soil map will be finalised at & meeting sched-
uled for March 1988 in Harare.

Land-us¢ mapping using satellite imagery

To provide an up to date assessment of land-use and land cover in the
region, the RIARB project ‘s procuring the most recent band 5 (0.5-0.6 UM)
of Landsat MSS cloud-free scenes as a first step. Samples of Landsat TM
and NOAA AVHRR will also be procured to allow for comparison and extrap-
olation of results. The information will be presented at a scale of 1:1 mil-
lion which should allow easy integration of land-use data with agricultural,
climatic, and soil data in order to assess land-use potential and suitability in
the region.

D reati

As the inventory is established, a natural resource data base is created. The
data in the inventory will be computerised to speed storage and retrieval and
to facilitate updating. Correlation of the data is essential for this purpose.

The team coordinator, through the computer staff of the Agricultural
Institute in Ireland, is reviewing suitable computer storage and retrieval sys-
tems for the inventory. Results of this review will be presented to the
SADCC Food Security Programme and, if accepted, will be utilised for the
regional inventory. The extension of the system to the national level will
then be explored.

Systematic collection of the resource data will help to identify areas re-
quiring further documentation or research. This will assist in initiating and
formulating projects for SADCC’s consideration.
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Literature procurement
Key words which describe the RIARB project identified over 9,000 references

for the region. The project has acquired these references and abstracts, has
categorised them by discipline and by country, and is distributing them to
the RIARB technical liaison officers in all member states.

Air photograph coverage

While member states possess considerable up to date air photo coverage,
their dates and scales are variable. The central unit is aware that necga-
tives for air photographic coverage of some member states are held outside
the SADCC region. This deprives institutions and personnel within member
states of ready access to a very valuable aid to planning research and
development activities.

Visi member

Central unit staff make regalar and occasional visits to member states. This
helps to maintain close links between the regional and national inventorics
and to ensure a coordinated approach.

ROLE OF THE RIARB IN SADCC’S
DEVELOPMENT: SOME OUTCOMES

Table 1 illustrates a declining trend between population and area. It is
obvious that steps should be taken to strengthen national and regional land-
usc planning to support increasing population by increasing productivity per

Table 1. SADCC’s population and area. 2

Year Population (000) Hectares/person
1970 43,369 529
1980 60,466 3.79
1990 80,658 2.84
2000 107,481 213

aTotal land area: 477,122,000 ha; potential rainfed agricultural area,
229,330,000 ha (IIMI, 1986).
Source: FAO (1985)
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unit arca. This will require adopting a satisfactory, relevant, and clear
mcthodology for evaluating land and population support capacity.

A land resource inventory is fundamental to assessing crop and population
potentials. At present the RIARB project views this in the form of land
(mapping) units whose agroccological conditions have been quantitatively
characterised. This ecological characterisation should cnable planners to
determine the suitability of the various land units for all existing and poten-
tial food crops in the region. This is the idealised final use of the inven-
tory. At that stage, the information derived should be made available to
regional and national policy makers so that regional agricultural production
programmes can be devised which directly contribute towards achieving food
self-sufficiency.

Dcvclopment programmes

Establishing the inventory is an on going process. At the same time, the
KRIARB project’s central unit staff are initiating distinct programmes directly
related to the inventory. SADCC-wide studies in progress include assess-
ments of:

o the potential for rangeland livestock production in relation to inputs
and environment;

o the capacity to carry out routine soil fertility and plant analyses in
relation to farmer requirements and standardisation of methods;

o soil productivity to standardise crop production potentials in relation to
inputs and environment;

o basic agricultural statistics to help standardise data collection and
reporting methods to facilitate comparisons between member countries
and;

o the socioeconomic potential of agricultural resources to provide planners
and policy makers with realistic estimates.

For the first two areas, regional programmes are being compiled from

discrewc national projects, as outlined below.

ADDC'sr nd programm

Objectives. The objectives of the programme are to develop the regional
rangeland resources and to increase livestock carrying capacity.

Description  Despite the rising numbers of livestock, the region is
increasingly becoming a net importer of livestock products. Both number of
small-scale farmers and the total number of livestock which they manage are
increasing. While livestock numbers are too great for the fodder base to
sustain, there are also too few livestock to satisfy the requirements of all
farmers. Thus, the rangeland is deteriorating and livestock nutritional
levels are falling,
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Several problems which urgently require solutions include:

o low nutritive value and dry-matter yicld during the dry season, across
all climatic zones, due to lack of water and overstocking;

o bush encroachment and intrusion of noxious plants, duc to ovcrstocking,
indiscriminate cutting of trees, or uncontrolled burning;

o insufficient availability and poor usc of crop residues and supplementary
feed, duc to monocropping and inadcquate intcgration of livestock into
farming systems;

o trypanosomiasis in the more humid parts of the region, duc to inad-
equate control mecasures and thc absence of trypanosomiasis-tolerant
breeds;

o erosion due to the degradation of the vegctative cover as a result of
overgrazing,

o poor grazing management, as a result of ill-defined accountability for
communal rangeclands; and

o low livestock offtake, as a result of insufficient market and transport-
ation facilities.

A number of technical and socioeconomic solutions to these problems have
been proposed, including rangeland rchabilitation, improved rangeland man-
agement, improvement of livestock feed resources, easing ccnstraints to
increased livestock offtake, and improving community participation in range
improvement.

Four regional programmes are designed to achieve the rangeland improve-
ment objectives:

o range inventory and monitoring of rehabilitation measures at three sites
in each country with an area of approximately 1,000 kmz, each select-
ed to represent the region’s major rangeland resources;

o integrated land-use planning and management in a number of commu-
nities and monitoring attitudes to integrated land-use;

o a review of training needs for extension officers, planners, decision
makers, and the broad spectrum of land-users; and

o efforts to increase farmers’ awareness of the need for rangeland con-
servation and improvement, and to establish accountability.

SADCC’s soil fertility programme

Objectives. The objectives of the programme are to guide the efficient
use of artificial fertiliser by improving the capacity and efficiency of soil
laboratory and analysis services; and by mecting the current and projected
demand for soil analyses.

Description. In the region, inorganic fertiliser is the largest single for-
eign exchange expenditure in agriculture. Of the 0.75 million metric tonnes
consumed annually, over 80% is imported from outside the region. Thercfore,
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the soil analysis services must be capable of quickly and efficiently meeting
the present and growing future demand, and be able to monitor soil fertility
trends--particularly in intensively cultivated areas with high rural population
densities. The latter would assist in the planning and developing the fertil-
iser industry.

An cfficient soil fertility service plays a significant role in proper soil
management. Several constraints have already been identified, including the
need to improve soil sampling services, fertiliser recommendations and re-
search backup, staff development, and the availability of facilities, equip-
ment, and chemicals.

The proposed regional programme to achieve these objectives includes:

o establishing proper soil sampling techniques by training and through

mass media communication;

o maintaining adequate applied-research backup for fertiliser recommenda-
tion;

o providing farmers access to fertiliser;

o modernising equipment in some of the services and providing adequate
facilities and chemicals;

o providing adequate budgets for running and maintaining the analysis
service;

o identifying and establishing training facilities for staff at all levels and
possibly Portuguese and English-language courses to facilitate better
communication within the region; and

o arranging short term exchange visits of staff between the analysis serv-
ices.

As part of the programme in Zimbabwe, the RIARB project is establishing

a unique microcomputer link-up with the Soil Fertility Service and the Plan-
ning Department of AGRITEX (the extension service). This will help the
Soil Fertility Service keep long term records necessary to evaluate gradual
changes in crop yields associated with soil fertility and fertiliser application
and composition. These data will enable the Planning Department and other
sections of AGRITEX to monitor soil fertility trends throughout the country
and use this information to develop farmer recommendations. In addition,
this information will be of indirect use to the fertiliser industry to plan the
production and distribution of its products.

The link-up will assist the RIARB project to assess regional crop produc-
tion in terms of fertiliser inputs and help to estimate fertiliser requircments
as a result of population increases.
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FUTURE DEVELOPMENTS

As the present phase of the project is being implemented, distinct compli-
mentary programmes are being initiated. These programmes will be managed
and sustained by the countries themselves, with the RIARB project possibly
playing a coordinating role. The RIARB project hopes to initiate several
more programmes through the cooperation of existing institutions and per-
sonnel. The agricultural resource base programmes will help to refine and
orientate the data base to meet the needs of planners.

Phase I of the RIARB project is projected to last from four-to-five years.
It emphasises the collection and evaluaticn of data to identify gaps. Also,
the data will provide basic information needed to evaluate the region’s
natural resources and the potential for agricultural development. The RIARB
project is about midway through Phase I and has already initiated some
development programmes during the course of compiling the inventory.

Phase II will focus on the long term development and use of the inven-
tory, after satislying the minimum requirements. Information of a more
transient nature (for example, land-use) will nced to be updated each five-
to-ten years. A central unit will probably be required to update the
inventory by incorporating new and improved data, to continue to evaluate
the region’s natural resources, and to promote use of the information by
planners.

Provided the facility continues to exist, countries should be encouraged to
submit more detailed information. Information obtained from systematic sur-
veys is particularly valuable. For example, semidetailed and detailed soil
survey data used to compile national inventories could readily be incorpo-
rated into a computerised data base.

In summary, possible Phase I activities include:

o initiating relevant development programmes;

o updating, expanding, and computerizing the data bank;

o analysing, evaluating, and interpreting the data; and

o developing analytical techniques for regional planning.

CONCLUSION

The chief aim of the RIARB project is to assist the SADCC Food Security
Programme to achieve its objectives by providing a comprehensive informa-
‘ion base required for agricultural planning. This consists of an inventory
of land resources and interpretation in terms of the crop/farm system suita-
bility of the region’s agricultural resources. The inventory, which is par-
tially constructed, has led SADCC to initiate two programmes vital to the
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development and management of two significant arcas--soil fertility and
rangeland management.

The agroecological conditions in the SADCC region provide an environ-
ment with enormous agricultural potential. The region can support about
five times its present population at low input levels and about 12 times that
at intermediate input levels (FAO, 1982). However, agroecological conditions
in the region are varied and complex. Because of the large size of the
region (about 5 million kmz), accurate and reliable cata is often difficult and
expensive to collect. Yet, collection and tabulation of relevant data is fun-
damental to agricultural planning. The assessments of agricultural production
described above have all been conducted on a gencral scale and there is
often insufficient experimental data to validate these estimates. .

Maps representing agroecological conditions or zones at a 1:1 million
scale are suitable for planning regional land-use and interpreting information
at a high level of generalisation. Elements of the landscape which play a
significant role in agricultural production, especially in drcaght years, cannot
be shown. For example, dambos--low-lying seasonally waterlogged areas--
while individually small, are collectively extensive in Zambia, Zimbabwe, and
Malawi.

Thus, the RIARB is beginning to assess the agroecological conditions by
tabulating these conditions on an administrative unit basis, with the flexibil-
ity to expand to smaller agricultural planning units. It should be stressed
that when assessing agricultural production, the socioeconomic conditions in
the planning units must also be considered.
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SADCC’S FOOD SECURITY

PROGRAMME: FOOD PROCESSING
AND PRESERVATION

A.C. Moshal
INTRODUCTION

The Post-Production Food Industry Advisory Unit (PFIAU) was set up in
1984 to spearhead the implementation of projects under the SADCC Food
Security Programme on food storage, processing, and preservation. In terms
of the SADCC Food Security Programme, the projects examine various meth-
ods used in SADCC countries for reducing postproduction losses in major
food crops; mainly cereals, grain' legumes, vegetables, fruits, oilseeds, roots
and tubers, livestock, and fish. Furthermore, existing food industry tech-
nologies are being studied with a view to promoting widespread adoption of
those that are most appropriate within the SADCC region.

OBIJECTIVES, CONSTRAINTS,
STRATEGY, AND TACTICS

Objectives
The PFIAU has two main objectives:
o to improve the efficiency and effectiveness of existing postproduction
systems, food-processing industries, and technologies; and
o to identify and recommend additional research, development and training
facilities, and programmes to improve postproduction systems and food
preservation processes.

Constraints
As a prerequisite for the PFIAU to assist member states in achieving the
above objectives, the following constraints need to be addressed.

o Policy makers in member states do not clearly perceive the benefits
which will accrue to member states through their adoption of improved
postproduction techniques and practices.

o Agriculturai policies must be broadened to embrace postproduction
activities to compliment their present concentration on production.

1Team leader and food technologist, Post-Production Food Industry
Advisory Unit, SADCC.




32

o Inadequate numbers of suitably trained staff are assigned to postproduc-
tion research, development, and extension.

Strategy

The fundameatal strategy of the PFIAU team has been to act as a catalyst
in the postproduction sector of each SADCC member state and regionally.
Depending on the situation and experience in each country (which dictate
operational priorities), the team acts to:

o focus national attention on postproduction problems, improvements, and
opportunities so policy makers will initiate positive actions in the post-
production sector;

o strengthen existing formal training programmes for postproduction pro-
fessionals and practitioners in the region;

o strengthen national postproduction programmes aimed at improving
postproduction activities; and

o strengthen national and regional research approaches and on the ground
development efforts aimed at improving the postproduction systems.

Tactics

To achieve the objectives detailed for each of the four stratcgies, the tcam
has worked to establish a national postproduction systems committee in each
member country and assist them to develop an effective action program.

Priority has been placed on strengthening postproduction systems of sta-
ple food crops--particularly those for which a national or regional improve-
ment programme already exists; including food-processing industry compo-
nents and preservation and processing at the rural, community, and farm-
levels--often through existing national and regional institutions,

The team has contacted donors to gain their support for national postpro-
duction training, research, and development activities.  This tactic is
nccessary as present PFIAU funding only supports core activities. To have a
significant and region-wide impact, conmsiderably additional resources are
needed. Consequently, the unit assists member states to prepare project
proposals and solicit assistance from donors for their implementation.

ACTIVITIES OF THE UNIT

The PFIAU’s strategy emphasises initiating catalyse action in the post-
production sector of each SADCC member state and regionally. Circum-
stances in each country has affected the number and type of actions initi-
ated. In some cases, the project acted in areas markedly divergent from its
intended focus on staple foods.
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Focusing national attention on postproduction

Our principal activity in this area has been to establish national post-
production systems committees in all member states, except Mozambique and
Angola. These two countries have chosen to establish a widely based work-
ing group under the aegis of a carrier organisation other than the ministry
of agriculture or the ministry of internal trade. While these committees
have been established and people have been nominated to serve as chairmen
and members, they have mainly acted to arrange three national workshops on
postproduction systems.

In the face of this situation, the unit established programme events in
most countries such as trials, demonstrations, and training workshops. While
these activities are catalytic, they will also gradually involve the committees.

The team has demonstrated the value of more extension orientated inter-
ventions for mobilising member state public services and other organisations,
and will continue to use these methods.

Strengthening cxisting formal training
Specific interventions have involved training five silo depot managers from
Swaziland and several food storage depot managers in Botswana.

The unit reviewed the Winrock report (1985) on training agricultural sci-
entists for Southern Africa and the Gomez report (1983) on the food science
training needs in the region. Subscquently, the unit proposed a manpower
consultancy designed to measure the effective demand for postproduction
skills in the region and the ability of training institutions to provide those
skills. Due to circumstances beyond our control, the consultancy team can-
not undertake this until 1988.

In addition, the team has established working relations with the Univer-
sity of Zimbabwe, Bunda College of Agriculture (Malawi), Sokoine University
(Tanzania), University of Dar es Salaam, University of Botswana, University
of Mozambique, University of Lesotho, and University of Swaziland.

Strengthening existing national postproduction activitics

Most of our efforts have involved disseminating information, through per-
sonal contacts and -publications. The PFIAU document collection includes
over 1,500 publications. The unit has produced and distributed five news-
letter editions. Unit staff have observed the initial rehabilitation of several
large-scale food-handling plants in Tanzania, Zambia, Malawi, and
Mozambique and is assisting those states, especially in training staff. The
unit has established working relationships with the Commonwealth Agricul-
tural Bureau International, ASEAN Food-Handling Bureau, IDRC’s Informa-
tion Sciences Division, and the National Free Library of Zimbabwe.
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Strengthening national and regional approaches

Originally ranked last in our scheme, this fourth arena has become increas-
ingly prominent. With the NPPS committees, we have identified intervention
which are generating programmes for member nations and their committees.

The unit has developed good working relations with ENDA Zimbabwe, both
in their grain storage enterprise and their sorghum-dehulling programme.

A cassava-processing development programme is underway in Angola and
recently a similar proposal from Malawi was initiated.

A programme to improve sorghum and other small grains utalisation is
being pursued in Tanzania, Zambia, Zimbabwe, Lesotho, Swaziland, and
Malawi. This includes investigating traditional technologies to germinate and
ferment weaning foods.

Soybean utilisation and processing are active features of our catalytic
work in Zambia, Lesotho, and Malawi. Both oil extraction and flour produc-
tion are involved, as well as the development of rich weaning foods.

Oil extraction from various oilseeds is being promoted in Malawi, Zambia,
Tanzania, Angola, and Lesotho. A regional consultation will be held in
November 1987 to map out a regional promotion strategy.

The unit is promoting the investigation of methods used by small-farmers
to harvest, thresh, dry, store, and handle grain after harvest to identify
appropriate existing technology or to develop suitable new technologies.

VISITS TO MEMBER STATES

Team members made 80 visits to SADCC states during 1985 and 1986. The
visits demonstrated the value of specifying precise objectives before nnder-
taking trips, without ignoring the value of serendipitous contacts and
meetings. Team members found that visits to the hinterland of member
states, away from capital citiecs and head offices, are particularly useful,
although a blend must be maintained. Direct outcomes from these visits
include the cassava-processing project being developed with Angola and pro-
jects on home level weaning food production in Zambia, Botswana, Tanzania,
and Lesotho which are in various stages of implementation.

MAJOR RECOMMENDATIONS

The PFIAU held its first Broadening the Food Base Workshop in Botswana
from April 13-17 April, 1987 which generated several recommendations.

Sorghum and other small grain dehulling
Participants identified promoting the wider utilisation of small grains, espe-
cially in the semiarid areas, as an important means of broadening the food

F.
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base and improving food security. This could be achieved by promoting
mechanical-dehulling of small grains.

Composite flours
Participants agreed. to investigate constraints to the commercial adoption of
composite flours and recommend means whereby they can be overcome.

Weaning Foods

While improved weaning foods are technically available, they are not widely
used. Participants agreed to test the acceptability of weaning foods made
from germinated and fermented grains and promote their wider use.

In addition, they agreed to test the technical and economic viability of
available small-scale oil expressing machinery and recommend suitable equip-
ment for use in the region; assess the potential uses of oil expression by-
products; and make suitable recommendations for each member state.

Traini
Delegates requested PFIAU to assist national institutions with training in
food science, either directly or through mobilising external assistance.

Coordination

Delegates insisted that making recommendations must go further than com-
mitting them to paper. They also recommended that PFIAU must undertake
a brokerage role in the exchange of information amongst member states.
Delegates agreed to provide information to the unit for this purpose and to
contribute articles for the newsletter.

Consultancies

Professor Lee Fletcher was commissioned to undertake a study of the pricing
systems of member states as a precursor to the marketing workshop held in
November 1986. After he presented the report at our workshop and del-
cgates made constructive criticism, it was accepted and distributed to
member states. A follow-up of his recommendations is underway.

Our experience with consultants has lead us to take far greater care in
devising the objectives and terms of reference for future consultancies. As
policy, we now require all consultants to submit their curriculum vitae and
a selection of their publications or reports in support of their bid. In the
future, preference will be given to qualified regional personnel for consulta-
ncies, including commissioning resources people for workshops and seminars.
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PUBLICATIONS

PFIAU has published numerous documents, including:

five issues of the Post-Production Systems Newsletter,

an Annual Report for 1985 and 1986;

a brochure describing the structure and functions of the unit;

proceedings of the 1986 and 1987 (in press) RTAC meeting;

the proceedings of the five workshops;

technical information sheets, prepared by our food-processing technolo-
gist, for inclusion in the forthcoming issues of the Post-Production
Systems Newsletter and planned science and technology features.

The majority of these publications have emanated from the unit’s staff,
although some of the workshop papers have been further disseminated.

FUTURE PLANS

000 00O

In the future, the units plans to complete the catalytic work on small grain-
processing and products; and concentrate on soliciting funds to implement
projects in the region.

The project will place priority on postproduction legumes and oilseeds
systems since, togethcr with cereals, they constitute the regional staple
whose improvement will most enhance the populations’ nutritional status.

In addition, the unit will give priority to processing and preservation of
fruit and vegetables during the glut scason. This will increase the dry
season availability of these produce, providing access to more vitamins and
minerals in the diet.

Eventually, the project will address processing and preservation of
animal products--especially fish--using technologies applicable in rural areas.

REFERENCES

Gomez, M. 1983. Review and apgraisal of training programmes in food science
and technology in SADCC countries. IDRC, Nairobi.

Winrock International. 1985. Agricultural research resource assessment in the
SADCC countries. Winrock, Morrilton, Arkansas.
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REVIEW OF GRAIN STORAGE
AS AN ACTOR IN POST-
PRODUCTION SYSTEMS IN SADCC

T. Rukunil

INTRODUCTION

The demographic and cconomic structure of all SADCC member statces is such
that about 80% of their populations live in rural arcas and carn their living
from agriculture. Due to this cconomic and demographic structure, around
60% of the grain produced is rctained on-farms for domestic consumption or
local trading.

Governments of SADCC member states arc secking to improve food sclf-
sufficicncy. A greater availability of grain for salc to the formal market,
over and above the rcquircments for retention, is seen as onc of the con-
scquences of improving productivity. Howecver, there are often factors asso-
ciatcd with the formal marketing systcm which militatc against realising this
objective.

CONSTRAINTS TO FORMAL MARKETING

In somc instances, pricing policies provided inadequatc motivation for farm-
crs to scll in formal markets. They might be able to get higher prices
through local sales or, in some cases, through cross border smuggling. For
cxample, panterritorial pricing puts the morc distant produccrs at a dis-
advantage.

In many cases, scrvices offered by the formal market are weak. Depots
arc distant from producers, collections arc infrcquent, and payments are
slow. Some organisations have inadequate physical and financial capacity to
purchase all the grain offered.

Transport costs are often higher for more distant farmcrs, not merely
because of their greater distances to be travelled, but also because of the
naucity of transport infrastructure. Furthermore, the low availability of
rcturn loads increases the cost per tonne kilometer. Small or partial loads
also increase the likelihood that farmers will pay excessive costs per tonne
kilometer.

1Agricullural enginecr, Post-Production Food Indust. ; Advisory Unit,
SADCC.
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Bags for packing crops are often in short supply or cxpensive, partic-
ularly in the more distant areas. Thus, forcing farmers to deliver thcir
crops very late.

Combined, these factors makc the returns which small-farmers (especially
distant ones) can obtain from formal marketing unattractive. Consequently,
households cither produce less grain, or retain more on the farm in order to
increase household food security by stockholding or by making local sales
between seasons. This is a rational and economically scnsible approach,
whereby farmers seek to maximise the returns from their investment in crop
production.

STORAGE OF GRAIN ON SMALL FARMS

Onec of the factors affecting small-farm storage arises from the successful
drive towards greater productivity. There is now morc grain to store, cspc-
cially due to the unattractiveness of marketing surpluses, as noted above.
Also, large, hybrid varicties are more difficult to storc becausc thcy arc
softer than were their unimproved, lower-yiclding predecessors.

Rcscarch results

Most of the research on improving small-farm grain storage in the SADCC
region has involved trials and surveys to asscss thc magnitude of current
losses. The results of this work have been highly variable; depending on the
assessment methods, the quality of the work, and the seasons and arcas
sampled. Our crude estimates suggest that losses vary between 5% and 20%.
This means that a maximum benefit of about 15% could be obtained from
any effort to reduce losses. We must remember that the costs of reducing
losses incrcase per percentage of loss as we approach the optimum.

The vast majority of the remaining work (i.e., other than loss asscssment)
has studied ways and means of improving grain stores. Thesc results have
not been successfully extended because farmers have (while researchers have
not) concluded that the costs involved in creating the improved storcs far
outwcigh the benefits of reducing losses from, for example, 15% to 5%. 1
agree with the farmers.

Economics of loss recovery

Because of the reasoning outlined above, the technically sound work to
which the majority of postproduction loss reduction resources has been
directed, has come to nought. There is a perceptual fault, common to many
researchers (not just grain storage workers), which says that 10% of onc
million tonnes of grain is 100,000 tonnes. They then value this at Z$100 a
tonne and set off to recover the Z$1,000,000 which the 10% loss represents.
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I do not doubt thc mathematics of their assumptions. What they have
overlooked is that the majority of this grain is stored on-farms in lots of
less than two tonnes. Each farmers’ loss is about two bags, or Z$20. In
this cxtension situation, thc maximum incrcase in the incomc which the
farmer derives from his grain is going to bc Z$20, if nonc is lost. Hec and
his family will probably be impressed if they can save onc of the two bags.
If the recommendations which you make to the farmers cost them more than
Z$10 (cash or kind), they arc unlikcly to adopt them. Who, in his right
mind would spend Z$15 to save a maximum of Z$20? This is not a good
investment.

Looking at the problem from thc farmers’ point of view puts a diffcrent
perspective on, for instance, concrcte grain storcs. How long will it takc a
farmer to show profit--in terms of grain saved--on an investment of Z$500
for a concrcte store? If the maximum gain is Z$20 per yecar, 25 ycars arc
required.

I have gonc into detail to sct the scenc for the grain storc research so
that cxtension workers will know what thcy arc working with. The scenc
has also becn sct for the analysis which follows.

TRADITIONAL GRAIN STORAGE

The vast majority of grain stores used in the SADCC region are containcrs
made from locally available matcrials, often imitating the shape and con-
struction methods of houscs. Technically, they are capable of storing grain
efficiently, are cool, present physical barriers to pests (including thicves),
and keep water out. In addition, since the people are familiar with their
construction, little teaching is necessary. It is possible to improve store
maintenance and management such that the traditional stores more ncarly
achieve their potential.

Rcducing moisture content

It is important that grain put into store is at a suitably low moisture con-
tent. Farmers have only subjective methods to judge if grain is rcady for
storage; these include appecarance, biting, and ease of shclling. What can
be done to cheaply provide a more objective test? Moisture mcters arc
manufactured in Zimbabwe (but in no other member state to my knowledge)
and cost Z$550 each.

What can we recommend to farmers to ensure that the amount of foreign
matter and pests going into the store with the grain are minimised? What
are the costs and bencfits of harvesting early and drying the cobs in cribs
or of stacking on the ground? Do the termites cat enough to make crib-
drying profitable?



Rcducing inscct damage

Shelling

Grain is rarcly shclled before it is stored. The appearance of the larger
grain borer has prompted extension workers to encourage farmers to shell
their grain before putting it into the store. Shelling also increases the effi-
ciency of chemical grain protection. If you store on the cob, you increase
thc amount of material being stored (regardless of the fact that the cobs
and sheath are not eventually consumed). This increases the amouni of
chcmicals needed to treat the grain and the storage space required.

Why do people resist storing shelled grain? Probably because of a labour
bottleneck. To hand-shell two tonnes of grain for storage, in addition to
shelling some for market sale, requires a lot of labour. Grain shelled for
the market is obviously given preference as it brings in cash and there arc
oftcn penalties for quality losses. Logistically, it is easier to throw unshcl-
led grain on cobs into the store and to shell them as neceded. What is
nceded to make storing unshelled grain technically acceptablc? What is
nceded to remove the shelling bottleneck? Available mechanical shellers arc
cither too expensive to buy or operate, whilc the hand-opcratcd oncs arc
only marginally more productive than hand-shelling.

hemical contr

Researchers have most thoroughly studied losscs caused by insccts. Chem-
icals used to control sitophilus, sitrotroga, and rclated species are malathion,
pirimiphos methyl, methacrifos, tctrachlorinphos, and permethrin. Most
member states have no monitoring, testing, or registration systems for these,
or any other agricultural checmicals. Some farmers continue to use non-
recommended chemicals such as DDT, which surely indicates something is
amiss with the promotion of recommended chemicals. Trials show that the
recommended chemicals do work, if applied correctly, and if thcy are not so
old as to have lost their efficacy. How can the delivery and usage systems
be improved?

CONCLUSION AND RECOMMENDATIONS

Whatever work is done must consider the target users and their circum-
stances. What will be the costs and benefits to the farmers and how long
will it take them to garner the benefits of their investment?
There is a need to:
o consider ways to improve the mechanisms and operations of the formal
marketing system to make marketing more attractive to farmers;
o devise cost-effective, perhaps indirect, indicators to show when losses
cross the economic threshold;
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o develop means whereby farmers can objectively assess the moisture
content of grain in a cost-cffective way before storing it;

o initiatc opcrations rcscarch to investigate options for saving produce
and cost in the wholc system, from harvest through final consumption
(or sale);

o cxaminc the labour bottlencck at shellingg Can grain be cost-
effectively storcd on thc cob? If not, how can the productivity and
cost-benefit relations of mechanical shelling be improved to remove the
bottleneck?

o make recommendations on the maintenance and management of tradi-
tional stores and extend these recommendations;

o assess alternative materials for constructing stores in terms of cfficacy,
cost-benefit, and availability;

o promote afforestation to reduce the principal constraint (i.e., wood
shortage) to building more traditional stores;

o improve the availability and usage of chemical protectants, both in
terms of logistics on the supply side and extension to ensure correct
usage;

o initiate research to see if it is possible to cost-effectively obtain a
high percentage inscct kill before grain is stored; and

o subject all existing rccommendations and ongoing research to a
farmer-orientated cost-benefit analysis before granting any further
support.

I have sought in this paper to demystify the busincss of on-farm grain
storage and to indicate to you where I believe efforts can be usefully
directed, as well as the form in which they are needed. It is my belief that
the usable answers to reducing on-farm grain storage losses in SADCC are
largely known already. It is my belief that any programme to improve the
grain storage system on small-farms in the SADCC region needs a small
research input and much greater assistance to the extension component.
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THE SADCC REGIONAL
FOOD RESERVE PROJECT

G.WJ. Almond, KJ.M. Dhliwayo, and F.H. Drancl
INTRODUCTION

Food security is achieved when pcople have access to sufficient staple foods
to enable them to lecad hcalthy working lives and participate in the growt!
and development of the socicties in which they live.

In the present statc of knowledge it is impossible to dcfine precisc’y
what constitutes sufficicnt staple food. The requirement varics widcly among
individuals, environments, and conditions--cspccially when people are under
sustained nutritional stress. Ncvertheless, nutritionists have broadly cstab-
lished the general rcquircment nceded for rcasonable health and activity.
Access mcans morc than just having available a supply of food. It also
means the ability of a family to acquire (grow or buy) sufficient food to
mcet its perceived nceds.  Recent performance clearly indicates that the
region as a wholc has expericnced deteriorating food security, although this
dcterioration is not uniform. Food sccurity has improved markedly in somc
arcas of thc SADCC community, especially where household incomes have
incrcased such as among emergent commercial farmers.

The rcgional initiative

While the full-scale achievement of food security for all the pcoples of
Southern Africa may be a long way off, the Lusaka Accord (1980) established
that improved food sccurity was an essential objective in the drive towards
economic liberation. As its strategy, the Accord identified and called for
giving priority to the possibility of coordinating national reserve policies and
facilitating interstate exchanges.

Regional cooperation on food security was thereforc one of the first con-
cepts launched through SADCC when the Council of Ministers asked for the
preparation of a plan of action at Maputo in November 1980. Responsibility
for preparing and implementing the plan was given to the Government of
Zimbabwe and its proposals were developed into a programme of nine com-
plementary and interlocking food security projects (SADCC, 1982). These
included the Regional Food Reserve and Food Aid projects.

SADCC’s Regional Food Sccurity Programme is directed at consolidating
regional and international experience; strengthening cooperation in planning

ITechnical advisor, Sector -Coordinator, and technical advisor,
respectively, Food Security Technical and Aq‘ministrativclpnit, SADCC.
] | Ll !
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the use of resources between member states; and identifying and implement-
ing projects and programmes which promote food sccurity and expand intra-
regional exchanges.

Trends in food sccurity

During the 1970s, the general trends in population growth and food avail-
ability in the region indicated a worsening situation. Supply trends to 1983,
as measured by production over the region as a whole, indicated that cereal
yields had fallen to 85% of their mid-1970s level. Meanwhile, SADCC’s pop-
ulation had increased by approximately 3% annually, At this rate, the
region’s population will double in less than 25 years. Although planted area
has increased, output has only grown 1.5% per year. Analysing thesc fig-
ures, the Food and Agriculture Organisation (FAO) projected that, on the
trend, the self-sufficiency of the region will decline from 95% in the period
1979-81 to 64% by the year 2000 (FAO, 1984). Even if the annual ratc of
farm productivity can be increased to 3% per annum (double the present
rate), the region would still face a decline in self-sufficiency of domestic
production.

Food security is therefore under continued threat as internal sources of
supply are increasingly replaced by imports and food aid. Morcover, the
increasing demand is mostly the result of population growth and disguiscs
the uneven distribution of cconomic growth.

Prc-feasibility study of SADCC’s Regional Food Rescrve

As part of the Regional Food Security Programme, SADCC undertook a study
in 1983 (Technosynesis S.P.A,, 1984) to examine the feasibility of developing
physical stocks to act as a regional food reserve, primarily against supply
fluctuation. It concluded that, when compared with the cumulative impact of
calculated individual national food stock needs to cover the possible
requirements, a regional food stock was cost-effective, economic, and desir-
able. As a result of this conclusion, the study recommended the construc-
tion and stocking of large, dispersed grain storage depots to be held under
SADCC control.

After extensive consideration, the recommendations were not implemented,
mainly on account of financial and political factors. The financial constraint
was the difficulty in obtaining sufficient funding for construction, to acquire
stocks, and to finance operating costs. Had funding been available, manage-
ment of the substantial dispersed stocks called for supranational decision-
making power. Taking into account the political nature of food security,
this level of authority was unacceptable to the SADCC community.

The financial implication of the project is illustrated using 1986 cost
estimates, Counting only direct costs, grain storage costs about US$30 per
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mt per year (The addition of indircct costs could well double this figurc).
Thus, the annual cost of storing onc million mt is approximatcly US$30 mil-
lion. In addition, the fact that the rescrve would tic up US$100 million of
capital in grain alone must also be taken into account. These sums may be
contrasted with central government spending on agriculture by SADCC statcs
(excluding Angola, Mozambique, and Lesotho) which averaged approximatcly
US$360 million per year during the early 1980s.

CONSTRAINTS TO REGIONAL FOOD SECURITY

Food insecurity results from cither the unavailability of sufficient food to
meet the basic needs of the urban and rural populations, or the pcople who
need it are unable to obtain it--cven if it is available. Whether the scale is
rcgional, national, local, or at the houschold level, the result is that people
do not get enough to eat. Regardless of the reasons for food insccurity, the
constraints and solutions arc diffcrent at cach level.

The first problem is that prescntly it is impossible to accurately calculate
food requirement or demand. Not only is it difficult to precisely calculate
the biological necds of an individual, but also calculating demand must take
into account the influence of economic-purchasing power and want, as
opposed to nced. Many expcriments, observations, and estimations of need
have led to widely-ranging estimates of what constitutes security of supply.
For the cereal component in the average dict, 186 kg of cereals per person
per year was used in the preparatory work for this projectz' This of course
takes no account of the fact that some housecholds are unable to pay for
the needed cereals.

It is a fundamental duty of government to establish conditions under
which sufficient supplies are made available, whether through domestic pro-
duction or imports. Therefore, insufficient or unreliable production is the
first constraint and imports must make up for deficits if this duty is to be
discharged.

Constraints to supply

In Southern Africa, high rainfall variability ensures that staple food produc-
tion will vary from year to year. This is illustrated by comparing the gross
production per caput in SADCC. In 1986, a good year, the region produced

2The feasibility study for the Regional Food Reserve (Vakakis and
Associates, 1987) settled a figure of 186 kg of cercals (wheat equivalent)
per person per year for predominantly cereal-eating populations.
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a gross output of 179 kg per person. Estimates made in Junc for thc 1987
harvest, afflicted by the February drought, were 123 kg per person.

In spite of the success of some member states in achicving an cxportabic
surplus, others remain deficient in basic food staples. This is becausc of
major security problems, the package of technical inputs and incentives docs
not sufficiently attract the farmer, he cannot reach the market, or the nat-
ural resource base for food crop production is inadequate. These are all
constraints on production. Some arc temporary and can be removed, some
cannot. There are large areas and communities which could become surplus
producers of staple food crops, given adequate access to markets and appro-
priate policies regarding production techniques, inputs, and incentives.

Future prospects

At the regional level, available evidence suggests that through continued
research, it should be possible to increase the food supply. Inhcrent cereal
supply prospects are so good that, in arcas which are now surplus, the
future priority will shift from accelerating the growth in cercal production
to stimulating or maintaining growth in incomes and cmployment in rural
areas. This will rcquirc a planned diversification into nonccreal crops and
an increase in nonagricultural employment opportunities.

The problems of physical stock

During the early 1980s, considerable internaticnal conccrn arose over food
security, both in Africa and elsewhcre. National supply sources were slashed
by drought and other causcs. Rural economies were setback, reducing home
production and family income. The traditional approach--holding sufficicnt
contingency reserves as physical stocks--was challenged by the resulting
emergencies which were too demanding to be handled by contingency
reserves as physical stocks. Stocks were seldom in the right place or in
good condition when needed, resulting in costly overstocking. Large reserve
stocks have an adverse impact on trade and the cost of maintaining large
stocks sometimes proved to be an inefficient use of funds. At the same
time, these stocks are more or less inaccessible to people without moncy,
unless they are given away. Furthermore, subsidised local stocks (and food
aid) are likely to depress local prices and therefore -production. Moreover, it
is politically difficult to maintain stocks of food as a rescrve in arcas of
widespread food insecurity. Finally, since such areas are [requently poorly
serviced and in unfavourable climatic zones, it is often technically difficult
to maintain stocks in condition.
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Constraints to access
The availability of food stocks does not necessarily mean that houscholds

will have access to the supply.

Trade

Even though surpluses and deficits within the region crudely balance, only
5% of all trade within the region involves food. A root cause of this sit-
uvation is difficulties with the interstate exchange rates and the scarcity of
foreign exchange. Even when fully financed externally as food aid, it is still
difficult to implement these agreements on account of transport constraints.
Nevertheless, it is evident that large opportunitics exist to increase the vol-
ume of cereal trade within the region.

Moreover, because annual fluctuations in cereal production within the
region as a whole are lower than for any single country, increased intra-
regional cereal trade offers an opportunity to reduce the costs of maintain-
ing reserve stocks in surplus countries. Thus, incrcased trade in staples
would enable all countries to reduce the level and costs of their national
reserves.

This suggests that expanding trade, as stated in the Lusaka Accord, must
become a major part of the regional food security strategy. It could both
reduce food import costs and reduce the number of years during which
SADCC countries would have to import food from the rest of the world.

Forcign exchange

At the national level, some states lack the resources to produce sufficient
staple food. Such states must obtain foreign exchange to import the balance
of their requirements. Other states are sometimes importers and sometimes
exporters. Such states face the decision of how much may be spent to
maintain stock levels and how much will be rescrved to import in timc of
need. Any surplus will be traded. In such situations, foreign exchange (and
therefore trade) is essential to food security to ensurc an adequate supply
for urban and deficit rural areas.

Declining subsistence production

At the subnational, village, and household levels, rural people must produce
sufficient food to fced themselves, at least until households produce an eco-
nomic surplus sufficient to finance local imports. However, most SADCC
producers are subsistence based family farmers, due to slow development of
the market economy. Coupled with growing population pressures and limited
holding size, this has forced intensification of the traditional farming sys-
tems. Once intensified beyond a critical level, or stressed by drought, yields
often decline rapidly.
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Faced with growing population and decreasing availability of good quality
land, food security can only be maintained by producing more through intcn-
sification, by earning more cash through increased market production, or
through greater access to nonfarm employment. The essential nced is to
raise rural incomes.

Low rural incomes

To sustain economic development, markets for industrial products are nced-
ed. These markets must be found among the rural population. The many
difficulties in raising rural incomes--insufficient marketable production, risks
to changing subsistence management techniques, job creation, and divestment
in times of drought--contribute to domestic food insecurity. Any food secu-
rity project must contribute io overcoming these constraints.

Information
It is fundamental to national food security that food production and rescrve

policies are more readily and more economically made in the context of the
plans and performance of neighbouring statcs within the community. Exper-
iences can be shared and, where appropriate, technical assistance provided
from regional resources.

RATIONAL FOR THE SADCC
REGIONAL FOOD RESERVE PROJECT

On a subnational basis, a considerable part of the SADCC community’s
expanding population is no longer able to cither secure its own food needs
or find sufficient employment in either rural or urban labour markets. The
trend is complicated by recurrent drought, war, and slow economic growth.
The effects are reflected in the growing imports of staple foods and increas-
ing dependence on food aid programmes. Commodity food aid often depres-
ses local prices, making it difficult for small-scale farmers to recover and
reinvest in order to produce a marketable surplus after, for example, a seri-
ous drought. The end result of the decline in home farm production is often
increased migration off the land which swells the urban population. This
trend in itself is a major constraint in African development and constitutes a
fundamental food security problem. Once recognised, much can be done to
avoid these negative aspects of food aid, while simultancously taking advant-
age of the wealth transfer necessary to counterbalance the catastrophe.

Thus, even though it may actually contribute to the downward spiral of
traditional farming systems under pressure, food aid is a vital tool to inter-
rupt this trend. Resources put into providing food aid can be channelled
towards supporting the local economy.
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Given the regional potential for sufficicnt production, regional Ievel con-
straints--such as stocking policics, scarcity of forcign cxchange, and trans-
port prioritics--make it difficult to transfer surpluscs. At the national level,
appropriate policies arc rcquired to release the potential for cconomic pro-
duction, marketable surpluscs, and to expand rural cmployment. To minimisc
the economic costs of kccping reserve stocks, it is necessary to incrcase
efforts to forecast both production and demand (Oxford, 1987). Elfforts to
increase the exchangeability of currencics within the region arc both needed
and welcomed.

The updated food sccurity stratcgy

SADCC’s current food sccurity strategy takes account of these constraints
and the changing food production situation in the region. It rccogniscs that
increasing food production and achicving national food self-sufficicncy, per
se, will not automatically cnd hunger and malnutrition. Therefore, the
strategy aims to increasc houschold, national, and recgional food sccurity by
encouraging activitics that will enhance the ability of all people to acquire
an adcquatc diet.

The strategy reiterates the importance of increasing tuod production in
food deficit member states where this can be done economically. It encour-
ages crop diversification projects, espccially for export crops, horticultural
crops, dairy products, livestock production, and raw materials for industrial
use where production of staple foods is insufficient or uneconomic--and
projects to crcate cmployment. It also promotes rural small-scale agro-
industries as a critical component to increasing off-farm employment.

Meanwhile, SADCC’s need for food aid has been ‘increasing steadily.
While cooperating partncrs have generously supported food aid needs, pro-
gamming and dclivery have been difficult to plan. Implementation has been
haphazard and to some cxtent managed confidentially. These aspects have
tended to make trading more difficult and obscured important issues.

The feasibility study

Following the decision not to implement the 1983 pre-feasibility study, a
further study was undertakcn to idcntify a more flexible and less costly
solution, but one able to take advantage of the cconomic benefits of region-
al, as opposed to national food security programmes. This study (Vakakis et
al., 1987) reviewed levels of requirement for a regional food reserve and
possible management alternatives, and developed detailed objectives and an
implemcntation programme. SADCC’s Regional Food Reserve Project (FRP) is
being established on the basis of this feasibility study as part of the core of
the Regional Fnod Security Programme.
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PROJECT DESCRIPTION

Objcctives of SADCC's Regional Food Reserve Project

The FRP is being sct up as a focal point for mobilising resources necded to
support a regionally based food security reserve facility. The resources of
the FRP will be mainly financial, instead of conventional physical stocks.
The facility has the immediatc objective to incrcase trade in food grains
between surplus and deficit member states within the SADCC community.
The essential purpose is to alleviate food shortages in member states facing
emergencics and unable to quickly assemble the food required or the foreign
exchange to buy it. Also, the project has long term objectives in data
gathering and project formulation to help member states improve long term
food security.

The project also has a large parallel-training component. It will support
technical and management training to improve storage and markcting, provide
training in the distribution and use of food aid, and support workshops on
food production and marketing policy.

The main objectives of the FRP are to:

o provide a mechanism to enhance intraregional food tradce;

o establish a regional food reserve facility to cnable quick response to
natural calamities occurring in SADCC member states and to scrve
primarily as a buffer mechanism in the event of serious drought;

o secure food supplies on optional forward purchase where appropriatc;

o assist member states in alleviating structural food shortages, including
those cause by insufficient foreign exchange, and to stimulate increased
food production within the region; and

o provide support for training in grain storage, management, and distribu-
tion.

Projcct activities

To achieve these objectives, data must be collected and analysed to cstimate
demand on the resources of the FRP. Supplies must be identified and
arrangements for transfer made, either directly or through the project’s own
resources. Resources to overcome the foreign exchange constraint must be
identified and secured. Contracts will have to be drafted on behalf of coop-
crating partners supporting the project or finaliscd by the project itsclf,
Prices must be established for forward purchases (emergency standby reserve)
and negotiated for current purchases. In the cvent that demand on the
facility exceeds the resources of the FRP, availablc rcsources will have to be
allocated between bencficiaries. Deliveries will have to be arranged, paid
for, and checked.
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Simultancously, the project must implement scveral development aspects.
These activitics include a sustaincd cffort to improve trading conditions,
establish the parallcl-training components, analyses of problems encountered,
and idcntification of long term food sccurity projects at the houschold level.
In addition, the FRP must cffect its own training programmc.

Projcct componcnts

A Rcgional Food Reserve Board, to be established with a representative from
cach member state, will dircct and monitor the project. The rescrve
management, consisting of a small management tcam within the Regional
Food Security Programme’s Food Sccurity Technical and Administrative Unit
(FSTAU) will conduct day to day opecrations. Additional componcnts will
include a parallel-training programme and the foodstuffs or commoditics to
be processed through the programme.

In its development of the project, SADCC has made it clear that the
reserve should be able to function with all foodstuffs provided under food
aid rogrammes. In defining food stuffs, it is nccessary to take into account
that:

o the FRP intends to, where possible, use aid provided by the project to

stimulate demand from within the rcgion;

o it will be difficult, at least initially, for the food reserve management

to prepare supply and demand projcctions on a wide basis; and

o funds or commodities provided by cooperating partncrs may be condi-

tional.

Thercfore, it is anticipatcd that the FRP will start up mainly using white
maize. Subsequently, the food reserve management may beccome responsible

for other commodities provided through triangular or other exchange mech-
anisms.

Sizc of the rescerve

The amount of foodstuffs processed by the FRP in a given period will be a
function of thc demand by member states and the resources made available
by SADCC’s cooperating partners. However, it was necessary to calculate
the indicative size of the reserve. This projection was based on the
estimated maize required to provide vulnerable groups (under the World Food
Programme’s working definition) with a four-month buffer supply of food
grains in the event of scrious and region-wide drought.

It is cstimated that the FRP will require a maximum of 356,000 mt in any
one year during its three-year establishment period. It is evident that this
maximum, determined by the buffer basis, is small--compared to the total
food aid nceds of the region. The project is not intended to supplant food
aid previously provided under bilateral assistance. Morcover, it would be too
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ambitious for a new project with long tcrm objcctives to take on all the
problems of war relicf; and it does not attempt to do so. In view of the
food aid requirements of the current scason, it is hoped that the cooperating
partners will, as far as possible, make their contributions to the project
incremental to the aid they have already provided to the region.

The project, as approved by SADCC’s Council of Ministers, will be estab-
lished for a three-year initial phase as soon as funding can be assured for
the management and training components. It is anticipated that the reserve
function will become operational during 1988, subject to the support of
SADCC's cooperating partners (Argentina has already committed grain).
While it is intended that the FRP will become increasingly self-sustaining,
funding for the initial three-year period will come almost entircly from
external sources. At the end of its second year, the principles, expericnces,
and development needs of the FRP will be reviewed.

Projcct costs

Over the proposed three-year period required to establish the programme, an
estimated US$209 million (1986 dollars) will be requircd for grain purchascs
and management (including board meetings, management staff, and opcrations;
specific training; and appropriatc technical assistancc)--an average of USS$
68.7 million per year. This estimate includes funds to purchase 356,000 mt
of maize per year. The cost of management over the three-year period is
estimated at US$2.1 million, or 1% of the total estimatcd project costs. An
indicative figure of US$2.7 million was included for the parallel-training pro-
gramme, but this has yet to be confirmed by a pre-implementation study to
be carried out during 1988, Costs for secondary distribution of grain sup-
plied, time input by officials, and minor and incidental costs at conferences
arc not included in the estimate,

By the third year of the project, annual costs of opcrating the FRP are
cxpected to stabilise at US$321,000 (1986 dollars). Subject to the favourable
conclusions by member states on the midierm project review, it is expected
that member states will begin to shoulder at least part of the FRP’s manage-

ment costs.

ORGANISATION AND MANAGEMENT

The FRP has been sct up within SADCC's Regional Food Security Programme.
The governing body of the FRP will be the SADCC Food Rescrve Board.
The board which will be responsible to the SADCC Council of Ministers
through the Government of Zimbabwe, as coordinator of SADCC’s Food Secu-
rity Sector. For practical purposes, the board will report to the SADCC
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Committcc of Agriculturc and Natural Resources, of which Zimbabwe is
chairman.

A small, full-time food rescrve management tcam will service the FRP.
This team, hcaded by the rescrve manager, will be an integral part of
SADCC’s FSTAU, which is responsible for opcrating the Rcgional Food
Sccurity Programme. The tcam will be staffed by professionals drawn from
SADCC member states, supported during the training and cstablishment
period by technical assistance where appropriate. The board will dircct and
monitor the team, but the staff will be administratively responsible to the
Food Security Sector Coordinator.

The Food Rescrve Board

The board will be composed of one representative from cach member state
appointed by his government. The work of the board will cover differcnt
technical fields with represcntation supported at the discretion of the gov-
ernment concerned.  The board must meet at least twice a ycar. In kecping
with SADCC procedures, the board will conclude its work on the basis of
conscnsus among mcmber statcs.

The board will dctermine the prioritics and monitor thc work programme
of the food rcscrve management team. Rcpresentatives will be the manage-
ment’s nataral contact point in their own states. Spccific dutics of the
board will include:

o approving the assessments and forecasts of thc amount of foodstocks

required by the project;

o recommending the pricing structure for intrarcgional foodstocks avail-
able to the project for forward purchase and establishing prices accord-
ing to that structure; and

o allocating the reserve stock on the basis of the needs of member states
in the event that resourccs are insufficient to mect all requirements.

The board may authorise management to trade foodstocks or other
commodities where this is scen to improve regional food security. This pro-
vision is intended to help make the project self-sustaining. The board may
also reallocate foodstocks entitlement not required by any member state.

The board may authorise imports from outside the SADCC region when
foodstocks made available from within the region are insufficient or too
expensive to meet project requirements.

The Food Reserve Management

This unit is the executive arm of the board. Its specific operational duties
include:

Ll
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o assessing the demand and supply positions of appropriate foodstulls
within the region to detcrminc requirements using mainly, but not only,
information collected and reported by the Regional Food Sccurity
Programme;

o administering commodities or funds acquired for the project;

o preparing necessary technical and situation reports and related reccom-
mendations concerning project operation;

o checking the quality and quantity of the foodstuffs secured by the
project; and

o obtaining verification from member states on the receipt and distribu-
tion of the foodstuffs.

Staff

The reserve management staff will include three full-time professionals to
manage day to day operation during the course of thc thrce-ycar project.
The project will fund their salarics, allowances, and transfers.

The FSTAU administrative scction will be responsible for office manage-
ment, vehicles and equipment maintenance, processing of publications, travel
arrangements, administrative aspects of conferences, communications, finan-
cial administration of the reserve management, including operating funds and
purchase of equipment, and the preparation of accounts.

The reserve manager will be responsible for managing the unit, including
operational transactions regarding the resources allocated for foodstuffs; for
communications; and for coordinating the programme with the other food
security projects.

The food sccurity analyst will be responsible for making estimates, data
analysis, evaluation of food requirements, and proposals for the arbitration
of food allocations. He will also bc responsible for the data, trade, and
statistics held and processed by the reserve management, and for developing
area-specific proposals on the productive use of reserve resources to help
raise rural incomes in the long tcrm.

The grain trading manager will be responsible to the unit manager for
evaluating the potential for supplies; for managing purchases, including
futures and options as decided by the board; for drafting contracts and
transactions on behalf of the reserve management; and ensuring transport
arrangements and quality control.

These professional staff will be drawn from SADCC member states.
Depending on their experience and qualifications, short term and extensive
training will be provided. Technical assistance will be needed to backstop
the training and run-in periods.
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Assistance [rom member statcs

Under the Project Implementation Memorandum approved by the Council,
member states will be responsible for assisting the project to obtain inform-
ation on the movement of all food aid, and granting priority to transporting
and handling food shipped under the project as emergency food aid. Gov-
ernments are also required to assist the project by enforcing penalties
written into the board contracts and incurred by their agencics.

PROCEDURES

Estimating food aid rcquircmeats

An estimate of expected production and demand, based on trends is to be
made for all member states. These estimates arc to be prepared in as much
detail (subnational) as possible with the level of detail expanded with ex-
perience. This excrcise will enable a standard season to be projected for
all member states and will form the basis of the evaluation of structural
support needs.

These estimates will be prepared and interprcted for local conditions,
such as stocks on-farm--mainly by the national and regional early warning
systems--using indicators like seed sales, plantings and, of course, the
vagarics of the weather. The interpretation will be updated when circum-
stances demand, but not less than monthly. Emergencies can sometimes be
identified early, but the situation can change rapidly any time after the first
planting.

The availability calculated will be compared to stocks and trade/aid flows.
Standard estimates of demand, including on-farm retentions, will be built-up
on the basis of local experience and survey data available from ministries
and institutions. These will be developed and improved during the life of
the project.

The initial estimates of requirement will be formally revised each Feb-
ruary or March, after maize tasselling in the main maize-growing areas.
The estimates will be formally revised again in April-May when harvest
information is largely complete, or whenever appropriate.

In its function as the focal point for obtaining part of the region’s food
aid needs within the region, the FRP will be required to prepare estimates
of need at two levels--structural and emergency. Structural requirements
will be based on the difference between current harvest forecasts and trend
production. The emergency hazard will be evaluated where evidence exists.
If the demand for food aid exceeds available FRP resources, allocations will
have to be made.
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Allocation of resources

It is intended that fund resources will be utilised according to nced. The
board will assess need, based on information provided by member states and
the reserve management. Criteria for assessing emergencies and emergency
requirements will be those accepted as common practice in the international
community.

When resources are insuificient to meet all requests, the board will allo-
cate resources proportionally in accordance with criteria determined by the
board. *Member states will retain their national prerogative to approach bi-
lateral or multilateral agencies for additional or alternative assistance.

There is a formula proposed in the feasibility study for pricing forward
purchases using resources available to the FRP. This is a preliminary mech-
anism and has two functions: to enable a simple mechanism to be applied
without dispute among member states, as long as this is needed; and to pro-
vide some insurance when there is only one potential supplier. The Project
Implementation Memorandum gives the board the responsibility for recom-
mending the pricing structure to the Council.

For consignments purchased later in the season for structural support,
purchases will be made accordingly to grain availability. Prefcrence will be
given to obtaining grain from within the region.

Data collection

Data will be supplied mainly by member states themselves, SADCC'’s national
and Regional Early Warning systems, and SADCC’s Regional Information Sys-
tem, being developed under the Regional Food Security Programme. Addi-
tional data will be available from international institutions, especially the
World Food Programme and the FAO, but also many others. Current and
future commodity prices are available from the commercial markets.

Demand in the rural arcas.
The longer term development objectives require assessing rural demand. To
adequately do this, we must increase our understanding of the effectiveness
of food aid distribution. To improve demand assessment and to formulate
projects for long term food security, more information is needed on the
relative effectiveness of welfare transfers using food aid, compared to using
development assistance.

Most member states have yet to develop the necessary information-
gathering systems. SADCC’s Regional Food Security Programme, the FRP
management team, and the parallel training project will support this effort.
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FUTURE DEVELOPMENT OF THE PROJECT

With regard to structural dcficits, it must be assumecd that the stcady
strengthening of SADCC cconomies will cnable them to increase their pro-
duction of food grains, or othcr products in which they have a national
comparative advantage, thus climinating the nced for food aid. A transi-
tional period is likely to be nccessary, during which contributions to costs
by member states are stcppcd-up. Nevertheless, there will remain a long
term need for an emergency fund for the relief of the victims of drought
and other natural calamitics to which the region is prone.

Because the FRP will hold reserve asscts in the form of financial or com-
modity commitments--rathcr than physical grain stocks--and because all
member states will not bencfit cqually, a midterm review of the principles of
the FRP is scheduled at the end of the second year of operation. This will
include a review of proposals for futurc operation of the FRP beyond the
three-year cstablishment phase. Provisional indications of the sclf-sustain-
ability and the need and/or desirability of further external funding will be
assessed at this time. In addition, directions will be given to guide the
formulation of the continuation programme which will be prepared during
the third year of the project.

THE PARALLEL TRAINING PROGRAM

A supporting training programme was identified in the 1987 feasibility study.
Whereas programme objectives are well defined, a pre-implementation study
scheduled for early 1988 will develop implementation details. This excludes
the training incorporated in the FRP for its staff.

Current plans are to implement the supporting training programme over a
three-year period. Because of the related objectives, this period should
coincide with the implementation of the FRP. However, it could be imple-
mented separately.

The programme has three main aims. The first is to enhance the capac-
ity of marketing boards’ staple foods storage and marketing operations. The
second is to expand the capacity and efficiency of national agencies which
utilise cereals for human relief. The third is to promote a broader under-
standing of food policy issues by national marketing staff and their civil
service counterparts.

As far as possible, the programme will be implemented to strengthen the
capacity of the existing national institutions in the region to carry out the
training. Where nceded, training capacity will be expanded. During the
identification phase, a budget of US$2.7 million was allocated for training.
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Technical training for national marketing boards

This programme would focus on improving the efficiency of the boards to
procure, store, and distribute staple foods in order to reduce losses and
increase the available food supply. While all the boards have current or
planned training programmes, and there is also a limited regional programme,
resources arc constrained throughout.

Training for national food distributioa and food sccurity planning

Institutions involved in food aid distribution are not, as a rule, the estab-
lished national marketing boards. They are quite often small dispersed units,
sometimes poorly organised and with minimal experience. This training com-
ponent aims to help increase their capacity to manage, receive, handle, and
deliver food aid.

Training on food policy development

The objective of this component is to organise short workshops to cnable
senior national policy makers and marketing managers to study the implica-
tions of regional cooperation and integration of national food policies.

To support this objective, preparatory training is proposed to enable
middle and senior management staff of national grain marketing boards to
expand their technical skills relevant to food policy issues. These would
lead to national workshops at which policy makers and marketing board man-
agers would jointly study the effects of policy alternatives.

Administration of the training programme

The training programme envisaged includes a range of technical and admin-
istrative activities. Some courses will have to be modified or developed from
scratch, and training syllabuses will have to be rcviewed. Although national
institutions will conduct the bulk of the teaching, the training will require a
substantial regional administrative input to develop the technical content. It
is therefore proposed that a training manager be appointed from the SADCC
community and attached to the FSTAU in Harare, together with a small
staff.

This training programme implics that national institutions must undertake
considerable work in organisation, course preparation, and tcaching. While
some institutions in the region may be able to absorb the additional work
required without difficulty, some will require specific support. Pending
completion of the pre-implementation study, particularly to review these
needs, a cost estimate was included to allow for these potential require-
ments.
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Pre-implementation study

A pre-implementation study is proposed to establish the detailed technical
and material needs for the training programme. Using the target sectors
identified in the FRP feasibility study, the pre-implementation study will
prepare a detailed three-year training programme, taking explicit account of
staff requirements.

STATUS OF THE PROJECT

Funding to date

The EEC has provided US$0.5 million for the studies already undertaken.
The project is now in the pre-implementation phase, supported with technical
assistance from the EEC. The Council of Ministers has approved a Project
Implementation Memorandum. Work has commenced to consolidate funding
for the project management, to conduct a pre-implementation training study
(both for 1988), and to assess basic food aid needs. The EEC has indicated
interest in funding the project management and training programmes, and
also to finance part of the food aid required. Argentina has formally
offered 1,490 mt of wheat to the fund and the WFP has agreed to provide
transport for its delivery. Considerable additional funding will be needed to
implement the programme.

Funding initial operations

Funding of the FRP will depend virtually wholly on external sources during
the first three years. The EEC will support the management and training
programmes during this period, as well as make available some of the grain
requirement. It is hoped that support for foodstuffs can be set up on a
multiannual basis to improve planning and to overcome procedural con-
straints. In the long term, the project is expected to become increasingly
more self-reliant in its structural support comporent, with member states
beginning to contribute to operating and foodstuffs costs. The amount and
natu ~ of continued international support and contributions from member
states will be one of the subjects of the midterm project review.

Commitments will be sought from cooperating parties, based on these
initial estimates. Where there is early notification of a high probability of
emergency needs, commitments will be sought from cooperating partners--
cither for special assistance or by converting food aid already designated for
structural support.



CONCLUSION

This project is part of the total effort aimed at improving food security in
the region, including alleviating the underlying and persistent threat to food
security caused by natural catastrophe. It is a cornerstone of the Regional
Food Security Programme.

The proposed FRP recognises the opportunities for regional self-
sufficiency in. the face of all but the most severe drought and aggressive
destabilisation. It accepts that from time to time, even the most favourably
endowed nations are likely ‘o become net importers of food grains if stocks
are maintained at cost-effective levels. It accepts the right of each member
state to determine its own food security policy and make its own arrange-
ments with its bilateral partners.

During its first thrce-year phase, the project will attempt to channel
international food aid toward the alleviation of immediate trading constraints
by obtaining resources to purchase food from within the region when pos-
sible--thereby increasing demand within the region and helping to create
more jobs. It is expected that the project will become increasingly self-
sustainable. It has long term objectives to increase household incomes and
thereby improve long term food security.

Because the problems of food insecurity are great and complex, the pro-
ject alone cannot attempt to tackle all the problems of all member states.
It is part of 2 wider programme directed towards improving long term food
security in the region which is being pursued by member states at both the
regional and national level. With its objectives to set up an emergency
buffer and support structurally deficient states using regional resources, the
project addresses persistent and debilitating food security issues resulting
from endemic climatic hazard.

Successful implementation of the project supports the principle elements
of SADCC’s food security strategy; especially increasing the exchange of
information, expanding intraregional trade, mitigating food crises, strength-
ening national food security strategies and planning, developing skilled man-
power, and improving access to food.
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EFFECTS OF MARKET LIBERALIZATION

ON FOOD SECURITY IN TANZANIA

H.K.R. Amani, S.M. Kapunda, N.H.I. Lipumba, and B.J. Ndulu!
INTRODUCTION

During the past decade, Tanzania has faccd an unprccedented cconomic
crisis, characterised by severe balance of payments discquilibria, high infla-
tion, and large government budget deficits. Population has grown more
rapidly than gross domestic product. Shortages of consumer goods were
widespread and intermittent food shortage had to be met by food imports.

To tackle the economic crisis, government implemented scveral
adjustment and stabilization programmes (Ndulu and Lipumba, 1986). These
policies culminated in significant devaluation and the liberalization of imports
financed by privately-owned foreign exchange. Restrictions on private trade
in food grains werc relaxed. In June 1986, the government adopted the
World Bank and IMF-supported Economic Recovery Programme (ERP). The
policy measures taken included a major devaluation and a crawling peg to
correct future overvaluation, control of the growth of government
expenditures to reduce and limit government borrowing from the banking
system, increases in agricultural producer prices, and further relaxation of
restrictions on privatc trade in major food grains. The policy thrust has
been to adopt market-oriented policy instruments and to depend less on
statc-controlled procedures. Since 1984 government has further liberalized
the economy.

FOOD SECURITY AND MARKET LIBERALIZATION

Food security and sclf-sufficicncy
Broadly defined, food security means "access by all people at all times to
enough food for an active, healthy life” (World Bank, 1986). It entails both
the availability of food and the ability of all members of socicty to have
access to adequate amounts of food. At the aggregate level, the country
should have adequate food from production, stocks, and imports to mect its
citizen’s food requirement for an active healthy life. At the houschold and
individual level, all citizens should have entitlement to adequate food (Sen,
1982).

In an economy where food markets function reasonably well and the
supply of food is adequate, houschold and individual food security depend on
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income distribution. Individuals with adequate incomes will have access to
adcquate food; but those with inadequate incomes will face food insecurity,
cven when the country as a whole has adequate surplus stocks.  Thus, pol-
icics that help gencrate incomes to the poor will improve their food security.
Where food markets do not function properly, food insecurity may increase--
cven when individuals have adequate money incomes. In such instances, im-
proving the performance of food markets will generally improve food secu-
rity.

Food self-sufficiency, supplying staple food requirements from domestic
production, is not a nccessary condition for food security (Tollens, 1985).
With adequate foreign exchange reserves, a country can import food to guar-
antee food security (Donaldson, 1984). However, for countries with chronic
balance of payments disequilibrium, adequate domestic production is a basic
element in the food security equation.

At the houschold level, dependence on subsistence production and limited
participation in the market may increase food insccurity. Poor climate will
lead to scvere transitory food insecurity. Specialisation in nonfood crops
docs not necessarily decrease food security, as long as food markets perform
reasonably well. Indeed, food security will improve if specialization increase
rcal incomes. On the other hand, where food markets do not function well,
specialization in nonfood crops will decrease food security. In general, poor
performance of food markets will discourage specialization according to re-
gional comparative advantages which, in turn, will decrease national income.

Mcaning of market libcralization

Market liberalization, as a concept, refers to reducing state control of mar-
kets. It assumes market distortions exist as a conscquence of government
interventions in both factor and product markets; and that the distortions
result in significant opportunity costs in terms of growth. These interven-
tions are justified largely by the rejection of normative judgements of free
markets, regarding short-run distributional and welfare concerns of the state.
Where the state, rather than the market, makes the allocative decision
directly, prices are sct to reflect perceived social values and nceds (Timmer,
1986). If prices significantly deviate from their scarcity value, a major con-
flict arises between short-run policy concerns about welfare needs and the
long-run growth prospects which require cfficient use of scarce resources.

Market libcralization and food security

Market liberalization is concerned with reducing the gap between set prices,
which reflect policy intervention goals, and prices which reflect scarcity
values. In the practical policy world, liberalization secks out "efficient”
intervention and not necessarily "nonintcrvention®.  Efficient intervention
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minimisc sustaincd growth opportunity costs to achicve short-run welfare
targets which arc largely distributional. Incffcclive intcrventions, and thosc
with unintended cficcts, are prime candidates for removal,

In the food market, government intcrvention has taken two major lincs.
On the onc hand, governments have sought to maintain low and stable con-
sumer prices to ensurc access to checap food. On the other hand, they have
tricd to maintain high and stable producer prices to inducc incrcased food
availability. These policies have requircd government to usc budgetary sub-
sidies to cover the gap and restrict trade to statc monopolies for cffective
implementation. These interventions have stifled invesiment and adoption of
innovation by limiting income growth.

In the context of food seccurity, market liberalization is rclevant not only
to interventions in the food market, but also to macrocconomic policics
which influence incomc and thc dynamism of the agricultural scctor. In
urban arcas, incomes and prices arc important components of food security.
Familics eat what thcy can afford. In rural arcas, consumption depends
largely on what houscholds can produce for themseclves and can afford to
buy to supplement their own food production. In this case too, incomes and
prices arc important.

Food availability is largely dctermined by the supply of food (either
domestically produced or importcd) which is influenced by the incentive
structure, investment policy, import capacity, and a flexible institutional
structure. The incentive structurc encompasscs producer pricing, availability
of incentive goods, and the overall agricultural terms of trade--particularly
relative prices.

While an appropriatc incentive structurc is important to induce both
short-run supply responses and long term agricultural sector growth, inccn-
tives arc only effective when combined with supportive infrastructural
investments. Transport infrastructure, cxtension services, marketing infra-
structure, agricultural research, and production infrastructure such as irriga-
tion are probably the most important infrastructural interventions for
increasing food supplies, raising agricultural productivity, and the realization
of producer’s efforts,

Due to Tanzania’s high rcliance on rainfed agriculture, food supplics are
highly crratic. To ensure adequate supplies, the country has had to
frequently rely on imports during bad harvest years to supplement local sup-
plics and stocks. Thus, the ability to bridge food supply shortfalls has
depended on the country’s import capacity. Consequently, the performance
of the export sector and proper management of foreign exchange reserves is
critical, given the many competing demands on the country’s limited forcign
exchange earnings.
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Paradoxically, the agricultural sector is onc of the most "public” in tcrms
of policy and programme needs, but at the same time one of the most “pri-
vate® in terms of day to day production, marketing, and consumption decision
making (Timmer, opt. cit.). Managing such a complex sector requires that
government recognizes this dichotomy, while rcalizing the complementarity
between the public and private sectors. Intervention should not interferc
excessively with the micro level decision-making process, but rather carvas
it for national policy goals.

Factors affccting access to food

Access to food is influenced by consumer-pricing policy, incomes policy, and
food trade restrictions. Effective consumer pricing (subsidy) policy depends
partly on the rclative availability of commodities on the supply side and
partly on budgetary ability to Tnance it, given growth in food demand.
Generalized subsidies on commodities consumed by both rich and poor house-
holds are an attractive policy option because they are simple to administer.
Also, it is difficult to identify housecholds below ihe poverty line that would
qualify for income-determined subsidics. The key disadvantage of generalized
subsidies, from the point of view of poverty alleviation, is that leakages to
the rich are often large. In cases where generalised subsidiés are introduced
without adequate supplies--and a parallel market develops--the poorer, less
influential housebolds may not have the intended access to cheaper food.
Removing subsidies under such conditions. has little impact on the welfare of
the poor. If subsidized prices are maintained by keeping producer prices
low, food scarcity is cxacerbated and rural incomes decline--worsening the
poverty problem. In this case, appropriate liberalization would entail draw-
ing up an effective subsidy programme which responds to target welfare
needs without encroaching on producer incentives.

On incomes policy side, both real income (ability to acquire food) and
income distribution (for identification of vulnerable groups) are important,
For urban houscholds, wage policy plays a major role in determirning rcal
wage incomes in the formal labour market. However, the prevalence of in-
formal sector activities and large incomes form these activities makes anal-
ysis of the impact of wage policies on real iricome difficult, due to the pau-
city of reliable data. The fluidity of the adjustment processes in this sector
and the frequent participation of typical households in both scctors further
complicates the analysis. Typically, wage polices under adjustment and
stabilization programmes I'mit (or sometimes freezes) salary and wage
increases. Real wages tend to fall as prices increase faster. The reactions,
cven in the absence of strong labour unions, are not passive. Often house-
holds respond by making micro adjustments such as increasing their informal
sector activities and reducing work time to match real wage declines.

tr—
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For rural houscholds, producer prices and physical productivity are
important income determinants. The distribution and owncrship of productive
resources--especially land tenure--play a key role in the distribution of rural
incomes. Market liberalization typically involves raising the relative profit-
ability of tradeables by reducing currency overvaluation. Since export crops
are predominantly produced by self-employed smallholders, devaluation will
increase the incomes of these producers and also benefit consumers of non-
traded goods.

HISTORY OF AGRICULTURAL DEVELOPENT POLICY
AND ITS IMPACT ON FOOD SECURITY

At independence, Tanzania inherited a dualistic agricultural sector. The
plantation and estate sector, mainly owned by settler farmers, accounted for
35 and 40% of exports and marketed output (by value), respectively. Sisal
was the leading export and plantation crop. Estates produced up to 50% of
the coffee and almost all tea, tobacco, sugar, and wheat. Peasants domina-
ted cotton, cashew nut, and oil seed production. The peasant sector was
self-sufficient in food production and some "progressive farmers" produced
adequate grain surpluses, part;-ularly maize, to feed the urban areas.

Early intcrventions in the food market

Historically, Asian traders have dominated agricultural marketing outside the
few areas with strong cooperatives. They were considered exploiting middle-
men, not only by nationalist politicians, but also by some colomal officials.
State intervention in agricultural marketing in general, and’grain marketing
in particular, preceded independence. From 1946 to 1957, the Grain Storage
Department had a monopoly to purchase all commercial production. It set
high maize producer prices to encourage production, which led to surpluses
that were exported at a financial loss to 'the colonial government. Guar-
anteed producer prices and government control of grain marketing was
abandoned in 1957 and free grain markets, where prices were determined by
supply and demand, prevailed until independence in 1961.

Changes following indcpendence

Independence marked the beginning of a new era of government control of
agricultural marketing. Following the 1960-61 drought, maize prices (partic-
ularly in Dar es Salaam) increased sharply and grain traders were blamed for
the high price increases. In response, the government introduced the Agri-
cultural Products Act of 1962 aimed at "controlling and regulating the prod-
uct, cultivation, and marketing of agricultural products" (Kriesel, et al.,1970,
p-19). The act established a three-tier single-channel marketing system
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which granted the National Agricultural Products Board (NAPB) a monopoly
to purchase commercial grain. Only direct sales from producers to consum-
crs were allowed and approval from the NAPB was required to transport sig-
nificant quanrtities of grains. The NAPB appointed Cooperative Unions as
marketing agents which, directly or through their cooperative societies, pur-
chased maize and other food products from farmers and sold the produce to
the NAPB for resale to grain millers. The main objective of the NAPB was
to climinate the middlemen. Kriesel et al. (1970, p.21) quote an NAPB
rcport, slaling.lhat:

The one channel marketing system is designed to ensure that the
price, movement, storage, and final export (or internal sale) of
produce is centrally organised and controlled by a government
agency. It does not necessarily operate cheaper than the "free”
trade system but tends to eliminate the profit making middleman.

As we will see, intervention in the marketing of agricultural products has
been a persistent characteristic of the political economy of agriculture in
Tanzania.

First dcvclopment strategy

After independence, the government’s agriculture development strategy was
influenced by the World Bank report, The Economic Development of Tangan-
yika (1960). The proposed transformation approach was seen as the only
possible way to achieve rapid agricultural growth. It involved settling
Alricans in newly-opened lands to start relatively capital intensive modern
farms under the supervision of extension officers--thereby breaking away
from traditional agriculture.

These settlement schemes were the cornerstone of the agricultural devel-
opment strategy of the First Five-Year Development Plan (1964 to 1969).
These settlements were expensive. It was estimated that each settlement,
which was supposed to include 250 comprehensively-planned individual farms
with adequate social and economic infrastructure, would cost Tsh3.0 million.
Sixty pilot projects were to be established by 1970 and 200 by 1980, upon
completion of the 15-year perspective plan. Of the Tsh560 million planned
to be invested in agriculture, the government allocated Tsh380 million to
establish these new settlements.

Another development strategy involved encouraging farmers to improve
their agricultural practices through extension and education. This "improve-
ment approach” was a continuation, in mild form, of the colonial agricultural
extension strategy that attempted to regulate farming practices and control
soil erosion through agricultural by-laws.
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In agricultural marketing, as noted above, the government gave the Coop-
erative Unions a monopoly to purchasc commoditics from farmers. In addi-
tion, the government introduced marketing cooperatives throughout the
country, even in arcas where they did not previously exist. The extensive
introduction of marketing cooperatives increased marketing costs because
most cooperatives incurred large overheads, and a lack of strict accounting
and financial control systems led to grandiose theft (URT, 1968).

The officially-adopted devclopment strategy failed to increase output.
The scttlement schemes were a costly failure. The capital equipment was
not utilised to increase production. Also, peasants considercd the settlement
schemes to be government farms. Thus, in 1966 the transformation slratcgy
was abandoncd because the scttlement schemes produced very little output,
despite huge capital investments.

Post-indcpendence production

Despite the failure of the official development stratcgy, in the first scven
years after indcpendence agricultural output grew rapidly, especially pcasant
production of export crops (Table 1).

Table 1. Production of main export crops, 1960-68, Tanzania (000 mt).

Crop 1960-62 1966-68 Growth rate
Average Average Per annum (%)
Sisal 2023 197.5 -0.5
Coffee 23.6 48.1 12.5
Cotton 33.5 70.0 13.0
Cashewnuts 45.1 743 9.0
Tea 4.0 0.4 80
Tobacco 2.2 38 10.0

Source: Coulson (1982).




72

Particularly significant, the growth in export crop production did not
occur at the expense of food crop output, but as a result of an increase in
cultivated area. Widespread availability of consumer goods and surplus land
allowed peasants to cxpand their area in cash-earning crops, enabling them
to purchase off-farm consumer goods. Thus, despite stagnating or even
declining producer prices, peasant production of export crops increased.

On the whole, food supplies werc adequate and the growth rate in food
output was higher than the population growth rate. Net maize imports were
only large in 1961 and 1962, largely because of drought. By 1968 Tanzania
had a surplus of 50,000 mt of maize which it exported at a loss (Coulson,
1982). In the 1967-68 budget speech, the Minister of Finance noted that FAO
and the Economic Commission for Africa statistics showed that Tanzania was
the only African state which "has consistently maintained a growth trend in
food production higher than that of population during the entire period 1954
to 1966. This record is a high tribute indced to the encrgy and initiative of
the Tanzania farmer” (URT, 1967).

The increase in agricultural production was not caused by an increasc in
productivity. Farmers only used limited amounts of modern nonfarm inputs
such as fertilizer and pesticides, mainly on crops which peasants grew for
the first time. Tilling technology did not change as only a few arcas
benefited from the high-cost tractor hire system that was run by the coop-
eratives and subsidised by the government.

The Arusha Declaration and villagization
President Nyercre viewed the development of cash crop farming as leading
to capitalist development in the rural areas. He argued that:

Over large arcas of the country peasant spend at least part of
their time.. on the cultivation of crops for sale--crops like cot-
ton, coffee, sisal, pyrethrum, and so on. But in this process, the
old traditions of living together, working together and sharing
the proceeds has often been abandoned. Farmers had to work as
individuals, in competition and not in cooperation with neighbours.
And in many places, our most intelligent and hard-working peas-
ants have quite important farms of 10, 20, or even more acres.
To do this, they have employed other people to work for them
(Nyerere, 1967).

The objective of the Arusha Declaration (1967) was to arrest capitalist
development in the rural areas by establishing Ujamaa villages-- "economic
and social communitics where people live together and work together for the
good of all". However, private houschold farms continued to produce the
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bulk of food and export crops. Communal farms have never accounted for
more than 0.5% of total cultivated land, although government policy, partic-
ularly Presidential directives, have favourcd communal production. The Pres-
idential Circular No. 1 dirccted that:

All government policics, activities, decisions of all government
officials must thereforc be geared toward emphasizing the advan-
tages of living and working together for the good of all; they
should be angled at discouraging the continuation of private farm-
ing and should dampen down the urge for private expenditure on
consumer and farm durables in favour of communal expenditure
on things like cooperatively owned farm implements, stores, water
supplies, good houses, dispensaries, nursery schools, roads, com-
munity centres, and so on.. This means that it is to be the
building of Ujamaa villagges that government must now turn its
attention. We have to organize our governme::t and party machin-
ery to assist their establishment. We have to give them priority
in all our credit, servicing, and extension services at the expense
of the individual producer if necessary, and we also have to shift
the emphasis of the coopcrative movement from marketing to pro-
ducer cooperatives. Cooperative farming and cooperative produc-
tion must be looked upon as the main source of economic growth
in rural areas ... (Nyerere, 1969).

With the president firmly advocating such policies, institutional and polit-
ical support for private farms, even those owned by smallholders, was limit-
ed. Thus, despite the Arusha Declaration’s emphasis on rural development,
policies that provided incentives to individual farmers to increase output
were neglected, as we shall see later.

Voluntary movement into Ujamaa villages was slow and below the political
leaders’ expectation and desire. As a first move towards establishing Ujamaa
villages, the government initiated operations to settle people in permanent
villages. Initially, this was confined to the poorest areas such as Dodoma,
Kigoma, and Rufiji. In 1973, the TANU Biennial Conference resolved that all
the rural population should be living in permanent villages by 1976. During
the next three years, 1974 to 1976, many rural families were moved into
8,000 villages.

Agricultural considerations did not guide village location. In most cases,
the new villages were located close to a road. In the southern highlands,
villages were located on ridges because roads were on ridges, although most
of agricultural land was in the valleys (Friis-Hansen, 1987). Many villages
grew too large, resulting in a scarcity of farm land close to villages.
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The villagization program disrupted production and increased real costs by
increasing the distance from peasants’ homes to where their farms were
located  Lofchie (1978) attributed the 1974 fall in agricultural production to
the vi! agization campaign. He asser!s that "there is a compelling reason to
believe that the program of collective villagization was the major cause of a
crisis in agricultural production of calamitous proportions” and dismisses cli-
matic factors. Apart from mixing villagization with collectivization, he
missed the fact that a drought occurred in 1973-74, before villagization.
Agricultural production decreased even in areas like Kilimanjaro which were
not affected by villagization. While villagization had a long term adverse
impact on agriculture, intellectual honesty requires not dismissing external
factors simply because the government followed a wrong policy after the

drought.

Market interveations in the 19706

Before 1976, cooperatives had a monopoly on agricultural marketing. Many
were inefficient, incurred financial losses, and delayed paying or never fully
paid the peasants (Saul, 1971). The government abolished all cooperatives in
1976 and introduced government-owned Crop Authorities responsible for pur-
chasing, processing, exporting, or selling locally; and providing extension
services. Government’s policy of abolishing cooperatives was nonselective.
A few Cooperative Unions were relatively efficient, had grass root support,
and a long tradition of delivering services to farmers. Since relatively
larger farmers controlled these cooperatives and were influential in local
politics, the political objective of abolishing cooperatives was to remove an
independent political base of the "Kulak" farmers.

The Crop Authorities did not eliminate inefficiencies in agricultural
marketing, one of the leading stumbling block to rapid agricultural develop-
ment. The losses incurred hy the Crop Authorities, partly due to the shill-
ing’s overvaluation and partly to their inefficiency, had to be covered by
the government budget which started recording a recurrent budget deficit for
the first time in 1978-79. In 1984 the government reintroduced Cooperative
Unions. Again, the policy was nonselective. With few exceptions, similar
cooperative structures were introduced in each region, regardless of whether
there existed a tradition or grass root support of these institutions. More-
over, the Regional Cooperative Unions were supposed to purchase all surplus
agricultural crops. In our view, many are over extended and have already
incurred financial losses.

In 1967 after the Arusha Declaration, the state increased its control of
the grain market by nationalizing the major grain milling companies and
forming the National Milling Corporation (NMC). Until 1972, the National
Agricultural Product Board (NAPB) controlled staple food grains (maize, rice,
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and wheat) marketing. The government sct the NAPB into storc price and
the cooperative unions set producer prices after deducting marketing costs.
In 1973 the NMC took over the activities of NAPB, and the NMC continucd
to use the Cooperative Unions as purchasing agents. When the Cooperative
Unions were abolished in 1976, NMC took over direct purchasing of grain
from producers; and transporting, milling, and wholesaling to the state-owned
National Distributors Limited (NDL) and Regional Trading Companies (RTCs).

State intervention in commerce is not confined in agricultural marketing.
After the Arusha Declaration, import, export, and wholesale trade were
nationalized, Overtime, competition in wholesale and retail trade eroded,
reducing the quality of services offered to peasants as consumers and prod-
ucers. The trade confincment policy gave monopoly power to a few agen-
cies, particularly RTCs, to scll essential inputs and consumer goods. This
increased shortages, particularly in regions where the RTCs had liquidity
problems.

Impact of administrative controls

Gradually, administrative controls on the cconomy increased and peasant
incentives to produce for the official market deteriorated. During the 1970s
real prices of official agricultural products declined, particularly for exports
(Table 2). Real producer prices of exports declined, mainly due to the high
marketing margins of official marketing agencies and an increasingly over-
valued currency. The government responded to the severe food shortage in
1974 by increasing official food crop prices, including less preferred foods
such as cassava, sorghum, millet, and cowpeas. Officially marketed output of
these crops increased significantly; but. because the NMC was unable to sell
these crops locally, they were exported at a loss. Official prices of pre-
ferred staples (mainly maize and rice) remained below the free market prices,
except in remote regions such as Rukwa and Ruvuma (URT, MDB; various
years a). Thus, officially marketed output generally decrecased, except when
there was a bumper harvest such as in 1977-78 and 1978-79.

Investment in agriculture

The adverse terms of trade facing the agriculture sector pulled resources
away from agriculture. Also, institutional uncertainty discouraged investment
in the agricultural sector. As relative prices of food crops tended to
improve, smallholders allocated more of their resources into food production,
relative to export crop production. Thus, food production grew while export
production fell (Tables 3 and 4). The Ministry of Agriculture estimated that
food production output grew at a high rate of approximately 8% for maize,
paddy, and sorghum and millet during 1963-64 to 1983-84 (Table 4).
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Tabic 2. Index of real producer prices for various categoricsof agricultural products, 1972-87, Tanzania (1985 =100).

Commoditytype 1972 1973 1974 1975 1976 1977 1978 1979 1980 1981 1982 1983 1983 1985 1986 1987
Predominant staples 9 88 86 98 126 122 117 10 9 79 9% 78 81 97 100 92
Drought staples NA 101 134 123 132 147 151 13 106 8 70 75 8 91 10 9
QOilseeds 94 102 %94 101 13 12 138 126 102 89 81 80 85 91 100 2
All home consumed items 92 91 94 100 125 130 137 120 102 86 88 78 83 96 100 93
Annual export products 45 146 119 116 131 123 123 110 105 91 8 8 8 84 & 100
All export products 153 141 126 118 122 133 160 135 114 101 92 88 9% 97 100 119
Al 142 132 120 114 123 133 1S6 132 112 98 91 8 94 97 100 114
Source: URT, MDB (1986).

The years designate the marketing year. For example, 1972 refers to 1971-72. NA indicates data not available.

Table 3. Volume of major exports, selccted years during the period 1966-85, Tanzania (000 mt).

Commodity 1966 1970 1974 1975 1976 1977 1978 1979 1980 1981 1982 1983 1984 1985
Coffee 434 43 41.1 544 579 465 508 435 435 67.9 548 50.7 522 51.0
Cotton 862 60.7 500 40.0 580 400 470 390 310 45 389 40.0 274 320
Sisal 198.9 2172 94.0 97.0 91.0 68.0 .0 780 480 57.7 50.7 268 27.1 11.0
Tea 63 69 100 100 120 120 150 150 13.0 154 11.9 169 106 11.0
Tobacco 24 6.0 120 9.0 16.0 120 11.0 7.0 8.0 10.9 10.1 53 4.6 11.0
Cashew nuts 2 T4 1.0 97.0 66.0 75.0 44.0 38.0 9.0 251 17.2 10S 148 11.0
Cloves 144 48 37 75 72 5.9 1.2 53 7.6 68 5.7 09 20 130

Source: URT, CED (various years) and URT (1986a).
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Table 4. Ministry of agriculturc estimates of production of major grains,
1964-84, Tanzania (000 mt).

Year Maize Paddy Wheat Sorghum
1963-64 612 147 27 238
1964-65 532 73 33 266
1965-66 751 133 38 295
1966-67 629 110 35 265
1967-68 647 126 45 286
1968-69 602 138 41 282
1969-70 746 184 e 326
1970-71 730 193 84 279
1971-72 900 171 98 294
1972-73 853 214 87 2n
1973-74 1,027 192 78 327
1974-75 1,272 241 49 435
1975-76 1,661 194 78 525
1976-77 1,654 354 59 604
1977-78 1,611 375 85 825
1978-79 1,888 351 71 1,157
1979-80 1,855 305 87 850
1980-81 1,840 350 91 705
1981-82 1,954 415 95 979
1982-83 234 409 7 793
1983-84 2,547 511 72 1,158

Source: Odegaard (1985).
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While these growth rates excecd the population growth rate of 3.3% and
may appecar exaggerated, the household budget surveys of 1969 and 1976-77
indicate a similar growth rate for maize and a lower growth rate for paddy.
Even with these high growth rates, per capita daily caloric intake was 2012
cal in 1976-77, compared to 1365 cal in 1969. Available data suggest that
the production and consumption of maize increased at the expense of root
and tuber crops.

Food imports

Food imports have been important since the early 1970s, although they have
fluctuated widely and do not show an increasing trend (Table 5). In 1973-74
total imports of maize, wheat, and rice reached a peak of 396,000 mt, mainly
because of a major drought. Large quantities of maize, wheat, and rice were
also imported in 1980-81 (389,000 mt) and 1981-82 (369,000 mt). Since 1973-
-74 per capita food imports have tended to de~ casc although the level has
fluctuated widely.

From 1980-81 to 1983-84, when Tanzania was facing a severe balance of
payments crisis that continues to the present, imports of major grains were
persistently large. During this period, dependence on food aid was at its
highest, accounting for 70% of total imports of maize, rice, and wheat (by
value). Without the availability of food aid for famine relief, food insecu-
rity--particularly in the urban and frequent food shortage regions like
Dodomo--would have increased.

Fiscal burden

Prior to the 1974-75 food crisis, producer prices were determined by reduc-
ing the marketing margins from the into store price. After 1974-1975, the
government increased producer prices to encourage production and set lower
consumer prices to protect consumers. Yet, the increases in producer prices
were inadequate to cncourage peasants to increase their sales of maize and
rice through official channels. Also, these policies resulted in large losses
to the NMC which were covered by a subsidy from the government budget.
Over time, the subsidy to NMC became an increasingly large fiscal burden,
particularly after 1978 when the recurrent budget was persistently in deficit.
The fiscal burden grew larger, the higher the proportion of domestically pro-
duced food grains in the NMC’s total sales, because imports were cheaper
duc to the overvalued shilling.

The overall impact of government intervention in agriculture contributed to
the falling volume of exports that worsened the foreign exchange shortage
that was triggered by the first increase in oil prices in 1973. Following the



Table 5. Imports and cxports of major graias, 1967 to 1986, Tanzania (000 mt).

MAIZE RICE WHEAT
th
Imports Exports Imports Exports Imports Exponts 8
Year Commercal Aid  Total Commercial Aid _ Total Commercial _ Aid_ Total S
o
1966-67 NA NA 143 7.0 NA NA 716 20 0.0 0.0 0.0 0.0 ]
1967-68 00 00 00 0S NA NA 57 04 NA NA 136 1.0 <
1968-69 NA NA 0.0 320 00 00 00 o1 NA NA 367 0.0 -3;1
1969-70 NA NA 499 280 00 00 00 0S5 NA NA 357 00 =
197071 00 0.0 00 240 00 00 00 40 NA NA 116 00
197172 NA NA 923 290 00 00 00 70 NA NA 454 0.1 Q
1972-73 NA NA 789 0.0 NA NA 729 1.0 NA NA 8.2 03 :;1
197374 NA NA 2911 00 NA NA 143 00 NA NA 910 03 )
1974-75 NA NA 2254 00 NA NA 210 00 NA NA 288 0.0 )
1975-76 S 270 1065 00 208 00 288 00 144 457 602 00 V)
1976-77 U6 70 416 0.0 53 00 s3 00 00 336 336 00 th
1977-78 00 M2 U3 00 265 216 481 00 0.0 405 405 0.0 {33’
19789 00 00 00 490 21.0 202 412 00 158 455 613 0.0 G
197980 325 00 325 28,0 46 07 547 00 00 325 325 0.0 &
198081 1881 86S 2746 0.0 142 S10 62 00 0.0 487 487 0.0 3
1981-82 145 2171 2316 00 00 65 65 00 0.0 709 709 00
1982-83 170 1064 1234 00 00 294 294 00 94 20 114 0.0 g
198384 1251 692 1943 00 304 267 S11 00 00 463 463 0.0 =
198485 1109 176 1285 00 137 24 361 00 1S 218 334 00 =
1585-86 31 30 6.1 00 85 244 329 00 ss 163 218 0.0 Q
Q
" Source:  URT, MDB (various years b) 3
NA indicates data not available. g
b
3
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Uganda war in 1978-79 and the second oil price shock in 1979, the balance
of payments situation worsened--increasing the shortage of intermediate
inputs used to produce consumers goods and agricultural inputs. The short-
age of consumer goods was particularly severe in rural areas. To protect
consumers, the government imposed price controls on most goods. As a
result, parallel markets developed; but the shortage of goods remained acute
in the rural areas, even in the parallel market.

Market production

The lack of incentive goods generally discouraged production for the market,
particularly the official market. To increase the flow of food to official
channel, the authorities restricted the movement of food grains across dis-
trict boundaries. Roadblocks were set up to inspect vehicles and prevent
unauthorised transport of food grains. This increased the risk premium and
cost to individuals illegally transporting grains as they had to bribe their
way through the roadblocks. In addition, the foreign exchange shortage
increased transport costs due to intermittent shortages of fuel, a lack of
spare parts, and a deteriorating and decreasing stock of vehicles. The risk
premium and the high costs were passed to consumers because the parallel
market was a sellers’ market. Rent incomes from parallel market activities
were high and attracted young people into petty trading.

Government’s response

The government grappled with the economic crisis with little success. In
1980, it introduced the National Economic Survival Plan (NESP) that
attempted to resolve the crisis by setting unrealistic targets on exports
without adequate policy instruments to achieve those targets. The World
Bank sponsored Tanzania Advisory Group (TAG) developed a Structural
Adjustment Programme (SAP), based on financial inflow from the World Bank
and the IMF of US$600 million over three years (1982-83 to 1984-85). As
the government did not reach an agreement with the IMF and the World
Bank on devaluation and other policy measures, the SAP was never fully
implemented.

The government was unwilling to tolerate the intensification of parallel
market activities, so in 1983 it attempted to crush the parallel market by
declaring a "war against economic saboteurs and racketeers.” Many parallel
market traders were detained and tried in special courts. Since the shortage
of goods was real, it did not end with the imprisoning of some racketeers.

The government-appointed Task Force on the Agricultural Sector
examined past policies and recommended adopting market-oriented agricul-
tural development policies with a strong incentive structure. In 1983 after

‘H” I



SOUTHERN AFRICA: FOOD SECURITY FOLICY OPTIONS 81

some hesitation, thec government adopted the policy recommendation, but
those policies have yet to be completely implemented.

In 1984 the government adopted policy measures that departed from its
previous policy stance. These policics included reducing government min-
istrics to strcamline administration and reduce government expenditure;
reintroducing cooperatives and removing Crop Authoritics; devaluing the
shiliing by 26% (in dollar terms); substantial increasing producer prices for
major export and food crops; removing consumer subsidies; and most impor-
tant, allowing individuals who owned foreign exchange to import goods and
scll them at whatever price they could fetch. In effect, the government
adopted a morec liberal attitude to the private sector.

IMPACT OF PGLICY INTERVENTIONS
ON FOOD SECURITY

Government interventions in the food mariet have had two main and seem-
ingly conflicting objcctives. On the one hand, government has sought to
achicve food scll-sufficicncy through incrcased production. On the other
hand, it has attcmpted to cnhance access to cheap food by poor urban con-
sumecrs through food subsidics. Achieving the two objectives requires simul-
tancously maintaining high rcal priccs to producers to stimulate incrcased
production and keeping consumer prices low.

The previously described control regime has had an irapact on both avail-
ability and accessibility to food. On the availability side we will review the
trend of real producer and open market prices for major staples, official
marketed quantitics, food availability index, the coefficient of variation of
food prices, the sharec of marketed output going to official markets, open
market consumer prices, and the purchasing power of the urban minimum
wage earners.

Produccr prices

A closer look at real official producer prices of maize, paddy, and wheat
shows ihey have generally declined after the 1975-76 peak (Table 6) due to
the accclerating raie of inflation which Tanzania has experienced in recent
years. Thus, even suistantial nominal price increases were insufficient to
increase the real value of the producer prices.

The average inflation rate increased form 13% during the period 1973-74
and 1977-78 to about 30% by 1981-82. During the same period, the real pro-
ducer price of paddy has fluctuated less than that of maize. For wheat,
the situation was even worse. Not only has the real price been declining

ooy
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Table 6. Rcal producer prices of maize, paddy, and wheat 1971-72, to

1986-87, Tanzania (Tsh per kg)2.
Maize Paddy Wheat

Money Real Money Real Monecy Real

Prices  Prices Prices  Prices Prices  Prices
1971-72 0.24 2.72 052 5.88 0.59 6.45
1972-73 0.26 270 0.56 5.81 0.57 592
1973-74 0.33 3.00 0.57 5.14 0.57 5.14
1974-75 0.55 3.66 0.65 4.76 0.77 5.64
1975-76 0.80 507 1.00 6.34 1.00 6.34
1976-77 0.80 4.64 1.00 5.80 1.20 6.96
1977-78 0.85 441 1.20 6.22 1.25 6.48
1978-79 0.85 3.94 1.20 5.56 1.25 5.80
1979-80 1.00 3.88 1.50 5.82 135 5.24
1980-81 1.00 295 1.75 5.16 1.65 487
1981-82 1.50 3.57 2.30 5.48 220 5.24
1982-83 175 3.15 3.00 5.39 2.50 449
1983-84 2.20 311 4.00 5.66 3.00 425
1984-85 4,00 4.00 6.00 6.00 4.50 4.50
1985-86 525 3.89 8.00 593 6.00 444
1986-87 6.30 3.18 9.60 5.69 7.20 434

ATanzania CPI used as deflator
Source: UTZ, MDB (1986a).
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Table 7. Official? purchascs of maize, paddy, ricc, and wheat, 1971-72,
to 1986-87, Tanzania (000 mt)-

Marketing Maize  Paddy Rice Total  Whecat Total
Year preferred
staples
1971-72 430 63.6 NA 446 56.7 1443
1972-73 106.4 73.1 NA 475 46.8 200.7
1973-74 738 59.6 NA 38.7 279 1404
1974-75 239 227 NA 14.8 144 53.1
1975-76 91.1 11.7 44 12.0 24.5 127.6
1976-77 127.5 122 6.7 14.6 271 169.2
1977-78 213.2 24.6 19.1 351 353 283.6
1978-79 2204 269 16.5 340 288 283.2
1979-80 161.5 29.7 109 30.2 26.6 2183
1980-81 104.6 48 104 13.5 279 146.0
1981-82 894 45 121 15.0 231 127.5
1982-83 86.0 12.1 13.0 209 312 138.1
1983-84 710 13.5 133 220 283 1213
1984-85 90.0 55 8.6 12.2 332 1354
1985-860 1785 245 NA 159 503 2447
1986-870 1278 175 NA 114 337 1729

a0fficial channels include NMC, its predeecssor, the National Agricultural
Products Board (NAPF), and Regional Cooperative Unions (RCU’s).
bpurchases by (RCU’s)

Source: URT. MDB (various years a)

the [ate 1970s, but in 1986-87 the nominal producer price (Tsh7.20 per kg)
fell to its second lowest rcal price since 1971-72, The main reasons for
low official nominal prices to farmers were the governments’ input subsidiza-
tion policy and budgetary pressures stemming from the government’s cove
erage of NMC losses.

Input use .
Government believed that it could modcrnize agriculture by subsidizing pro-
ducer efforts. This strategy failed to have the intended impact, except in a
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few regions such as Ruvuma, Iringa, Mbeya, and most recently Rukwa. Even
in these regions there is no conclusive evidence to show that input sub-
sidizaiion led to improved farming.

_ Several problems contributed to policy’s ineffectiveness. First, there was
apparent competition for inputs between food and export crops, with the
latter taking a greater share. Second, due to governmental budgetary con-
straints, demand greatly exceeded available supply. As a result, many farm-
ers did not apply recommended quantities. Also, inputs were distributed late
due to transportation bottlenecks.

Production and official markctings

These policies worked against achieving food self-sufficiency as incentives to
increase production declined. Low real producer prices and late payments to
farmers were the main factors responsible for the decline in official staple
grain purchases, especially maize between 1978-79 to 1984-85 (Table 7). The
period of declining official maize purchases corresponds closely to the period
of declining real producer prices. Due to the growing food shortages and
low real producer prices paid by the official marketing agencies, a parallel
market began to develop. Although data on open market producer prices are
only available for the last four ycars, it is generally accepted that these
prices have becn higher over most of the period (URT, MDB; 1986a).

In years when the price differential between official and open market
prices was narrower than during previous years, official purchases of food
grains increased. For example, official maize purchases increascd signif-
icantly between 1984-85 ard 1985-86 (Table 7), not orly due to a bumper
harvest but also because the more relaxed official attitude towards the open
market which resulted in relatively low open market prices--particularly for
ricc and wheat Apart from rice and wheat, open market producer prices for
maize and paudy fell during that period (Table 8).

The absence of an effective system for enforcing official subsidized prices
meant that consumers had to rely on the parallel market for their basic
foods. Existing time-series data on open market consumer price for maize,
rice, and wheat from the early 1970s to the early 1980s show that thcy were
almost always significantly higher than official consumer prices (Table 9).
Beginning in November 1982, the MDB started collecting such data monthly.
Higher open market consumer prices are not totally a result of excess
demand, but arc also due to high transport charges and costs associated with
the risks of being caught trading illegally.

L S LI
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Table 8. Opcen market producer prices for maize, paddy, wheat, and rice,
1982-83 (o 1985-86, Tanzania (Tsh per kg).

Year Maize Paddy Rice Wheat
1982-83 3.80 4.06 10.80 5.15
1983-84 1093 9.12 11.30 NA
1984-85 7.57 10.82 18.09 1203
1985-86 7.52 9.42 29.26 2218 .

NA indicates data not available.
Source: URT, MDB (various ycars a).

Tablc 9. Official and opcn market consumer prices for maize flour, maize
grain, ricc, and wheat, 1973-74 to 1985-86, Tanzania (Tsh per kg).

MAIZE RICE WHEAT
Flour Grain Flour
Year  Official Open Official Open  Official  Open
OMPM OPR OMPR OPWF OPMFW
1973 0.80 NA NA 1.65 NA 1.65 NA
1974 1.25 NA NA 2.00 NA 240 NA
1975 125 NA NA 4.00 NA 375 NA

1976 175 NA NA 4.00 NA 375 NA
1977 175 NA NA 3.50 NA 375 NA
1978 175 NA NA 3.50 NA 375 NA
1979 175 NA NA 3.50 NA 375 NA
1980 1.25 NA NA 535 NA 5.65 NA
1981 2.50 NA NA 535 NA 5.65 NA
1982 2.50 5.90 NA 535 15.85 565 17.80
1983 2.50 10.58 12,20 7.20 24.05 800 2512
1984 8.00 13.29 10.78 13.40 29.03 1450 4131
1985 13.75 17.14 9.65 14.50 13.57 1720 3553

Source: URT, MDB (1986a).




Y

o h o,

86

Auvailibility of consumcr goods

Shortages of nonfood consumer goods affected rural areas the most. A survey
of rural houscholds in four regions of Tanzania found that 40 to 50% of the
households were sometimes unable to purchase agricultural implements; and
over 90% could sometimes not buy consumer goods such as sugar, soap, and
cooking oil. The high coefficient of variation of quantity bought (ranging
from 0.4 to 1.0 for official purchases and 0.2 to 1.3 for unofficial purchases)
confirms the probabilistic nature of household access to consumer goods in
both official and open markets (Collier, et al., 1985).

Food availabilily in urban arcas has also deteriorated from the late 1970s.
Using data on availability of 25 foodstuffs in 20 unrcgulated urban food
markets, Collier constructed an index of availability for the 1978 to 1982
period.  These data indicatc that the proportion of attempted, but
uasuccessful purchascs rose sharply between 1978 and 1982 (Table 10.)

Traders in the parallel markets have faced difficulties, due to their status
as illegal participants and high transportation costs. From the 1960s to
1980, the trade network was insufficiently densc to form an integrated par-
allcl market. A MDB study found that the parallel market nctwork has
actually deteriorated as indicated by a risc in the cocfficicnt of variation
of food prices in regional urban centers from 0.14 (1964), to 0.24 (1970), to
0.30 (1980).

It appears that this situation started to change after 1984, when measurcs
wecre taken to dercgulate the food market and relax trade controls. The
cocfficient of variation for maize and rice price in 29 urban markets fell
from 030 (1980), to 0.29 (1984-85), to 0.20 (1985), and finally to 0.18 in
1986-87 (computed from data reported in URT, MDB; various years a).

Table 10. Availability of 25 foodstuffs in 20 urban markets, 1978 to 1982,
Tanzania.

Year Availability index3 Numbecr of attempts
1978 0.154 4,650
1979 0.201 3,975
1980 0.216 4,425
1981 0.242 4,725
1982 0.283 5,025

3Probability that an attempted purchase is unsuccessful.
Source: Collier et al. (1985), p. 415.
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Salcs to official and opcn markcts

Another impact of government intervention in the food market could be
deduced from the share of marketed output that goes to the official and
open markets (Table 11). From the late 1970s to 1983-84, about 20% of
maize production was marketed. Of this marketed surplus, 25% was sold
through the official market and 75% through opcn markets. The share of
the marketed surplus going to the official market increased between 1984-85
and 1985-86 as a result of bumper harvests and a relative decline in the
open.market price of maize grain.

During the period, 50% of total rice production (paddy) was marketcd,
with 20% going to the official channel and 80% through open markets. The
share of the marketed rice surplus going to the open market has been
increasing continuously bccause prices on the open market were far above
official prices. This is partly because the main paddy production areas
(Morogoro, Shinyanga, and Mwanza) have a rclatively high population and
arc ncar other major consumption centers such as Dar ¢s Salaam, Dodoma,
and the lake region.

Purchasing powcr
The incflectiveness of food subsidies can be partly measurcd by the declining
purchasing power of the minimum urban wage earners, and partly by the

Tablc 11. Sharc of marketcd output of maizc and paddy going to official
and opcn markets, 1970s to 1986-87, Tanzania (%)3.

Year Maize Paddy
Markcted Market share Marketed Market share
surplus?  Official Open surplus®  Official Open
Pre-1984c 20 25 75 50 20 80
1984-85 25 25 75 50 14 86
1985-86 25 36 64 50 13 87
1986-87 25 36 64 50 7 93

3Marketed surplus as a percent of total production. bShare of marketed sur-
plus going to each market. €1970s to 1983-84.
Source: URT, MDB (various years a).
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trend of official and open market consumer prices. Table 12 clearly shows
that the purchasing power of the minimum urban wage has declined rather
steadily, implying that individuals earning the minimum wage would have dif-
ficulty feeding their families--even if they had access to official food
sources. However, few urban consumers have access to official food supplics
sincc most houscholds buy their food from open markets. Consumer food
prices (Table 9) are partly higher because producer prices are higher and
partly due to higher marketing cost duc to the illegal status under which
parallel markets operate. As a result, the purchasing power of many poor
urban consumers has further eroded. Thus, attempts to control food prices
at official levels have made food more, not less, expensive by increasing
marketing costs of both the NMC and traders in the parallel market.

Government budget

Government intervention in the food market has also had budgetary implica-
tions. Subsidizing food production (ie., low input prices) and consumption
(low consumer prices) has escalated government expenditure on subsidics.
Government subsidies on fertilizer and maize flour have increased substan-
tially from 1976-77 to 1983-84 (Table 13).

In addition to these subsidies, the government subsidized the increasing
marketing losses of the NMC, resulting from increcasing unit cost of market-
ing and handling a declining volume of officially marketed output. Unfor-
tunately, the possibility of reducing the size of NMC as the volume of
marketed output declined was not considered. Government subsidies to the
NMC during the last three years prior to market liberalization were Tsh405
million in 1981-82, Tsh216 million in 1982-83, and Tsh318 million in 1983-84.
Together with input and consumer subsidies, these subsidics were mainly
absorbed by running budgetary deficits which incrcased almost annually,

In summary, government intervention in the food markct did not
achicve its intended gcals. First, as a result of declining real producer
priccs and the decreasing availability of incentive goods, production growth
slackened--increasing food shortages and making price control policy
incffective. This in turn contributed to the development of a parallel
market. By 1983 the parallel market dominated the food market and the
government actually tolerated its existence--even though it was still illegal.
Sccond, since most consumers in urban and deficit rural areas did not have
access to subsidized food, they had to turn to the parallcl market where
prices were considerably higher. Thus, the policy of enhancing accessibility
to food among the poor through food subsidics turncd out to hurt this group
most. The regulated market could neither increase food availability nor help
the target group get access to low-priced food. Third, subsidizing consumers
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) Tablc 12. Purchasing powcr in terms of maize flour and rice (kg of staple
- per day’s wage) at official and open market prices, 1973-1987, Tanzania.

Maize flour Rice
Year Official Open Official Open

) 1973 100 NA 4.8 NA
_ 1974 9.1 NA 57 NA
= 1975 10.1 NA 32 NA
- 1976 7.2 NA 32 NA
- 1977 72 NA 36 NA
_ 1978 7.2 NA 36 NA
_ 1979 72 NA 36 NA

1980 12.8 NA 30 NA
: 1981 8.0 NA 37 NA

1982 80 385 37 1.38
B 1983 8.0 3.21 2.8 1.06
- 1984 34 1.89 20 0.77
- 1985 20 2.62 19 0.80
= 1986 NA 3.19 1.19 0.95

1987 NA 3.60 1.09 0.9

Source: URT, MDB (1987a)

_ Table 13. Government subsidics for fertilizer and maize flour, 1976-77 to
1983-84, Tanzania (Tsh million).

) Year Fertilizer Maize flour

- 1976-77 49.693 49.349

- 1977-78 100.000 84.263
1978-79 135.400 562.350
1979-80 134.692 419.080

- 1980-81 136.450 125.151

1 1981-82 202.800 405.290
1982-83 195.970 216.550
1983-84 215.000 245.630

- Source: URT, MFFP (1986).

a
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and NMC losses since 1975 created budgetary pressure on the government
which inhibited any attempts to incrcase real producer prices. All put
together, by 1984 the government had sufficient reasons to liberalize the
food market. The following section analyses market liberalization and its
impact on food security.

MARKET LIBERALIZATION
AND FOOD SECURITY

The previous analysis of government interventions in the food market and
their impacts, relative to intervention goals, clearly shows that despite gov-
crnment intervention to set prices, the food market in Tanzania has
rcmained by and large price-flex. The parallel markets, where market-
clearing prices exert themselves, have dominated the dual market structure

Tablc 14. Official and parallcl markcting margins for maizc and rice, 1984-
85 to 1986-87, Tanzania (Tsh per mt).

Maize Rice
Price 1984-85 1985-86 1986-87  1984-85 1985-86 1986-87
. Producer price
Official 3992 5226 6,300 10,684 12,308 14,688

Open market 8,611 1,529 8,000 18,090 29,261 31,600
Ex-store cost

Official 7,582 10,854 12,215 NA NA NA
Consumer prices

Official NA NA NA 13,950 16,750 28,880

Open market 10,780 9,650 10,357 36,070 37,570 36,810
Marketing margin

Official 2,757 5628 5915 3,266 4,443 14,192

Private trader 2,169 2,121 2,357 18,000 8320 5210
Margin/producer price

Official 0.69 1.08 0.96 031 0.36 0.94

Open market 0.25 0.28 0.29 1.00 0.28 0.16

Source: Computations based on data from URT, MDB (various years a).
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that cnsued from the intervention. In fact, of the major staples under gov-
ernment control, maize and ricc--which account for 71% of total caloric
intake in the dicts (URT, MDB, 1985a)--arc channclled predominantly through
the parallel markets. Over the 1984-85 to 1986-87 period, parallel markets’
shares of markected maize and rice averaged 68 and 87%, respectively (Table
11). Despite costs associated with risks for contravening controls, private
traders on average paid higher prices to produccrs and had significantly
lower marketing margins than the official marketing system (Table 14).

Stimulus for liberalization

Pressure for liberalizing the food market stems from threc sources. First,
foc 1 scarcity arising from inadequate supplics invalidated price cortrols as
parallel markct prices for controlled grains became the cffective prices.
Second, because price controls were ineffective, the target group for food
subsidies--thc urban poor and rural food deficit houscholds--did not have
access to cheaper official supplies. Official supplies found their way to the
less vulnerable and influential consumers; and quite often, via lcakage to the
parallel market, official supplics went to supplement trader’s rental incomes
through resales. Third, budgetary pressures increased as expenditure on sub-
sidies escalated.

In addition to the increased cost of marketing and handling produce
(stemming from increased unit costs as volumes declined without adjustment
in the size of the official marksting agency), government incurred additional
costs from its effort to support producer price increases via absorbing the
growing losses of the official marketing agency (NMC). However, the
budget-supported producer prices increases were outstripped by the high rate
of inflation. This resulted in reduced real official producer prices, which
further compounded the general problem of scarcity and increased switching
away from official market sales.

Under these conditions, liberalization of controls become attractive to the
government in order to reduce the increasing budgetary pressures. Also, it
involved negligible political risk, in view of the ineffectiveness of the sub-
sidy programme. The fact that most of the liberalization measures were
initiated starting July 1984, beforc the adoption of the IMF programme in
October 1986, partial supports this assertion.

Major liberalization thrusts .

The government adopted two major types of market liberalization meas-
ures. The first category included direct, micro level modifications of exist-
ing interventions in the food market. These were generally geared towards
modifying official prices so they more closely reflected scarcity prices.
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Micro level policy changes initiated since July 1984 have included the follow-

ing measures:

o The gap between official ex-store cost and consumer prices was

narrowed. Consumer, prices were raiscd by removing the consumer
subsidies, especially for maize, in order to reduce budgetary deficits
arising from official food trade. This was achieved rather quickly.
Real producer prices were raised by 5% per annum to correct for the
historical decline andé thereby induce greater production and increase
the share of sales to the official marketing system. A key objective
of this mecasure was to reduce scarcities by increasing supplies--
thereby achieving sustainable national food security. This measure
narrowed the gap between official and effective parallel market prices.

o Bottlenecks to private trade in scheduled food crops were reduced.
Road blocks werc removed. Initially, private traders were allowed to

- buy and transport up to 500 kgs per lot, but in March 1987 the quan-
tity restriction was removed. Under the current marketing system, the
rcinstituted Cooperative Unions buy from and scll to the NMC; and
parallcl to this system, private traders are also permitted to trade in
food. The official system guarantees purchases at set floor prices.

o Agricultural input subsidies were removed, with higher producer prices
set to incrcase farm profitability and encourage farmers to adopt
iraproved crop husbandry and innovation. This mcasurc was partly
introduced to shift the tying of rewards from manufactured fertilizer
to the whole range of improvement efforts.

IIwI” 1
Q

; Macro level measures
The second category of market liberalization measures included macro-

cconomic policy initiatives that were geared, among other things, to enhanc-
_ ing agricultural dynamism; and were included primarily in the Economic
- Recovery Programme adopted in July 1986. These included the following
’ mceasures:
- o Partial import liberalization +vas instituted in July 1984, allowing
- individuals with access to their own foreign exchange to import incen-
tive goods inter alia and scll them at market-clearing prices in order
- to increase the supply of incentive goods. This policy implied a major
devaluation on the implicit exchange rate of imports which significant-
- ly increased profits to owners of foreign exchange and, as a result,
: reversed capita! flight. The response to this move was greater than
anticipated. Imports of goods totalled more than US$400 million in
bo.h 1985 and 1986, exceeding official export earnings (Ndulu and
Hyuha, 1987; Ndulu, Lyakurwa, Semboja, and Chaligha, 1987). This
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measure significantly increased the supply of incentive gocds and com-
plemented the producer price increase effects on the supply of food.
One visible cffect was the disappearance of time-consuming queues for
scarce commodities and the use of permits to acquirc commoditics pre-
viously in severely scarcity.

o Exchange rate adjustments to corrcct for overvaluation started in car-

nest in July 1984 when the government devalued the currency by 31%,
in terms of the Tanzanian shilling. Starting in March of 1986,
Tanzania decided to quickly reduce the currency overvaluation. The
shilling was rapidly dcpreciated from Tsh17 to the USS$ in March of
1986, to Tshd0 in July of 1986. Thereaficr, through a crawling pcg, it
was further depreciated to Tsh70 to the US$ by October of 1987.

This move, coupled with the decision to offer producers at least 70% of
world market prices has significantly shilted the tecrms of trade in favour of
agriculture. The implicit tax on agriculture resulting from overvaluation has
been significantly reduced, raisiag the relative profitability of agriculture as
a wholc. Explicit taxation on local food producers--measurcd as the differ-
cnece between c.if. cost of imports at official cxchange rate and farm gate
priccs (official) of local supplics--was wiped out stariing 1984, as farm gatc
priccs rosc sharply for maize and ricc. However, the gap between the
import cost (valued at the real exchange rate) and domestic farm gate prices
continucd to be significantly higher for maize than rice. For rice, the gap
closed during 1985 as world market prices declined while prices to local pro-
duces continued to increase. These comparisons arc made net of transfer
costs in the (dome:.::ic market.

IMPACTS ON THE FOOD MARKET:
A PRELIMINARY ANALYSIS

Food supplics
Combined with good weather during 1985-86 and 1986-87, the above measurcs
significantly incrcased food supplics, especially maize and rice. In 1984-85,
an above average ycar, maize production reached an estimated 2.093 million
mt and paddy production rose to 427,000 mt--an increase of about 8% and
20% over the 1983-84 level, respectively. In 1985-86, both maize and paddy
production again increased rapidly. The maize harvest rose to an estimated
2.211 million mt (5.6% over 1984-85) while paddy output increased to 547,000
mt (28.1% over 1984-85). Estimates for 1986-87 show further productic :
increases for these two major staples of 6.7% for maize and 17.7% for paddy
(URT, MDB 19873, p.9).

The estimated production increases reported above are well corroborated
by consumer pricc movements in the opcn market, the dominant market
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reflecting scarcities. After reaching a peak during 1983-84, the average open
market consumer prices for maize declined significantly during 1984-85 and
have remained below the 1983-84 peak up to 1987. For rice, open market
consumer prices more or less stabilized at the 1984 level. The decrease in
the maize consumer prices and stabilization of rice prices occurred despite
significant reductions in imports of both commoditics (URT, MDB; 1985, 1986,
1987a).

Official purchases

Official maize purchases increascd on average by 40% per annum over the
period 1984-85 to 1986-87, partly in response to increased production and
partly due to increases in the official producer prices, relative to open
market producer prices. Although in absolutc terms, open market prices
generally remained above official throughout the period, the gap was closing
rapidly. By 1985-86, the official price reached 70% of the open market
priccs, up from 50% in 1984-85. In 1986-87, official prices reached 78.8% of
the open market producer prices (Table 14). These national averages hide
the fact that in Ruvuma and Rukwa--the two remote and major surplus
regions which account for over 30% of official procurement--official producer
prices were defacto support prices, excceding open market prices throughout
the period.

Official rice purchases continued to decline, despite increases in produc-
tion, mainly because the price gap between the two -narkets increased.
While official producer prices were 59% of open market yrices during 1984-85,
they were a mere 42% and 46.5% of open market prices in 1985-86 and 1986-
87, respectively. Over the period, open market producer prices increased by
74.7% while official prices increased by a mere 37.5% (Table 14). While the
share of purchases from state farms increased during the period, smallholders
significantly decrc- wed their sales to official markets (URT, MDB; 1986a p.10).

Since March 557, the NMC’s maize stocks have reached record levels,
cstimated at over 200,000 mt. Slow local sales, due to both the fact that
opcn market consumer prices were on average lower and export sales could
only be undertaken at significant losses, has generated a liquidity crunch for
official agents with far-reaching consequences. The liquidity tied up in
nonmoving stocks has had backwash effects on continued purchases at
official prices. This is worsencd by the stringent credit ceilings of the
recovery programme which affect not only continued purchases, but also
credit to other sectors. Interest costs of tied up credit and storage losses
compound the financial problems of official agencies. Projected increased
margins arc yet to be realized by the NMC since they are tied up in stocks.
Whether they are ever realized will depend on whether or not stocks will be
sold at a loss.
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Produccr income

In contrast, producers have achieved significant income gains. In high
potential areas, estimated rcturns to labour per day from maize (valued at
official prices) have increased by 112% over the period 1983-84 to 1986-87
(URT, MDB; various years a). For lowland paddy producers, estimated
return to labour per day rose by 111% over the same period (MDB, 1984a).
These income increases are predominantly price based, although production
increases partially explain the increases.

In major maize surplus regions, especially Rukwa and Ruvuma, official
producer prices were support prices, since they exceeded open market prices.
As pressure from excessive stocks asserts itself, it is very likcly that open
market producer priccs will decline (some current casual observation supports
this assertion). Mandatorty purchases at above official open market prices
by official agencies has, and continue, to constitute income transfers to pro-
ducers.

Acccss to food

On the consumers’ side, liberalization of cereal trade has improved access to
food. Open market consumer prices for 1.aize, as earlier noted, have declin-
ed. The share of open market purchases by consumers exceeds 75%. This is
further strenghened by the fact that at the currently higher official con-
sumer prices, private consumers hardly bny at all from official sources, as
indicated by the decline in NMC sales since 1985-86 (URT, MDB; 1986a, p.
17). Combined with wage increases, the purchasing power of a day’s
minimum wage in terms of maize flour (at open market prices) increased
from a low of 1.89 kg in 1984 to 3.60 kg in 1987 (Table 12). In contrast,
the relative position of those who procure from official channels has def-
initely declired. Most of these purchases are institutional, usually subsumed
in official budgets. For rice, the purchasing power of the daily minimum
wage (at open market prices) increased from 0.77 kg to 0.99 kg over the
same period. In the case of rice, open market consumer purchases are
estimated to constitute 93% of total purchases (Table 11). Thus, the increase
in real purchasing power for rice was totally accounted for by increases in
minimum wages, since the consumer price of rice did not decline over the
period.

Interregional movement of supplies

Interregional movement of supplies improved as road blocks were removed
and private traders increased their participation in food trade. The decline
in private trading margins, especially for rice partly reflects reduced costs
previously associated with risks from violating controls (Table 14). Spatial
variation in open market consumer prices significantly declined as shown by
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the steep decrease of coefficient of variation for these prices, from 0.29 in
1983-84 to 0.18 in 1986-87 (URT, MDB; 1986a). This had the effect of
reducing prices in food deficit areas as supplies increased. Typical deficit
areas such as Dodoma, Shinyanga, Kahama, and Tabora all have shown
below national average increases in the food CPI since 1985-86 (URT, MDB;
1987a).

Agricultural sector income share

At a more aggregate level, a major shift has occurred in the share of
income going to agricultural producers. This shift started in 1982 with the
Structural Adjustment Programme which focused partly on raising prices to
agricultural producers. It has accelerated since 1984 due to the concerted
effort to raise real produccr prices, which implied faster rates of increase in
nominal prices. As pointed out earlier, this resulted from less reliance on
budgetary support, removal of food subsidies, and adjusting the exchange
rate.

National accounts data indicate that the share of nominal income going
to agricultural producers jumped from an average of 43% from 1976 to 198I,
to 50% in 1982, and then continued to move upwards--reaching 58.9% in 1986
(Table 15).

Nominal income of agricultural producers rose at an average rate of 36.9%
over the period 1984-1986. 1If this rate of increase is compared with the
33.9% average annual increase in the CPI (URT, MDB; 1986a), agricultural
pro-ducers’ real income increased at a rate of 3% over the period. In con-
trast, during the 1980-84 period when nominal income rose by an average of
25.5% per annum, the average annual rate of inflation was 27.9%. This
implied a decline in real income for agricultural producers of 2.45% per
annum.

The increase in real income during the 1984-86 period was partly due to
increases in nominal incomes (explained mostly by increases in producer
prices) and partly to real growth in output, although producer prices had a
stronger influence in explaining changes in nominal incomes.

The increase in agriculture’s share of national income is strongly
explained by agricultural prices, relative to non-agricultural prices, which
rose by 31.7% over the period. Agricultural producers’ relative prices were
computed as the ratio of GDP deflators for agriculture and nonagricultural
sectors.
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Tablc 15. Nominal agricultural incomes and rclative profitability of agri-
culture, 1976-1986, Tanzania.

Year Nominal agricultural GDP Relative price of
agricultural to
Value Growthrate  Share nonagricultural
(Tsh million) (percent)  (Percent) activities?

1976 9,046 NA 42 100.0

1977 11,131 23 4 106.1

1978 12,506 12 4 1136

1979 14,728 18 4 128.2

1980 16,636 13 4 1228

1981 20,338 22 46 1284

1982 26,449 30 50 1521

1983 32,737 24 54 1674

1984 41,295 26 54 180.5

1985 56,235 37 57 196.9

1986 77,396 38 59 220.5

3Ratio of agricultural GDP implicit deflator to non-agricultural GDP
deflator. NA indicates data not available.
Source: URT (1986b).

CONCLUSION

These results indicate that the rural population as a group increased their
access to food through increases in real income. Given an income elasticity
of demand for food of 0.89 for rural households, food consumption in these
households very probably increased by 2.67% per annum over the 1984-86
period.

The picture for the urban housecholds is more difficult to discern in view
of the likely growth of informal sector incomes. However, naticnal accounts
statistics indicate that the nominal incomes of non-agriculturalists increased
by 24.04% per annum over the 1984-86 period. When compared to the annual
average rate of CPI of 33.9% over the same period, the real incomes of this
group declined by 6.01% per annum. However, the food component of the
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CPI rcgistered a significantly lower rate of increase--25.82% annually (URT,
DEVPLAN) 1986a. Thus, in terms of consumption, real income decreased by
only 1.78% over the whole period. The rate of decline in recal income of
non-agriculturalist was significantly reduced, compared to the 1980-84 sit-
uation. During that period, nominal incomes increased at an average rate of
12.65%, compared with the average inflation rate of 27.9% (URT, DEVPLAN,
1986a). This implied an annual rate of decline of real income of 15.25%.

These preliminary estimates of the impacts of market liberalization on
food supplies, consumption, and income were supported by two consccutive
years of good weather. They indicate generally increased availability of
food, improved access to food in rural areas, and some decline in the rate of
dcterioration of urban real income in terms of food. Furthermore, the geog-
raphical flow of food supplies improved, as indicated by the reduced price
dispersion. In the next phase of the study, we will undertake a more micro
level analysis of impacts, taking into account income distribution and the
idcntification of vulnerable groups.
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MARKET LIBERALISATION AND
FOOD SECURITY IN MALAWI

B. Kandoole, B. Kaluwa, and S. Buccolal
INTRODUCTION

Since independence, Malawi has emphasised the smallholder and estate sec-
tors. ‘They differ in terms of land tenure, type of crops grown, credit in-
stitutions, market access, and availability of extension scrvice rather than
in farm size. Farmers under communal land tenure cannot grow burley to-
bacco, are serviced by the Agricultural Development and Marketing Corpor-
ation (ADMARC), and have access to government extension services. On the
other hand, estate farmers under freehold or leasehold can obtain commercial
bank credit. Hence, the smallholder sector produces food and a limited num-
ber of export crops while the cstate sector has concentrated on tobacco,
tea, and sugar.

During the 1960s and 1970s, estate production grew much faster than
smallholder output. Exports from estates expanded at an annual rate of 15%
while smallholder exports recorded very littie growth. The estate’s share of
exports increased from 32% in 1967 to 65% in 1979 and reached 80% in 1981-
82.

Emcrging problems

In the late 1970s and early 1980s, significant problems emerged. Malawi’s
terms of trade fell by 40%. Agricultural production suffered from drought,
falling export volume, and required maize imports for the first time in vir-
tually a decade. In addition, disruption of the transport system through Mo-
zambique forced Malawi to use more costly alternative routes.

The primary causes of Malawi’s economic difficulties were transport prob-
lems and serious deterioration in the country’s terms of trade. Yet, the
crisis also revealed important weaknesses in the economy and in the agricul-
tural development strategy. Malawi’s exports are heavily concentrated on
the three estate-produced commodities. Unfortunately, each commodity faces
uncertain supply and demand growth prospects for the following reasons:

o A shortage of suitable land severely limits any increase in output from

extended acreage. Expansion will have to come from higher yields.

1Scniog lecturer and lecturer, Department of Economics, University of
Malawi; and Professor, Department of Agricultural and Resource Economics,
Oregon State University, respectively.
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o A growing shortage of fuelwood threatens flue-cured tobacco and tea
production.

o A shortage of credit may become a serious constraint to expanding bur-
ley and flue-cured tobacco production.

o World market prospects for tobacco, tea, and sugar are poor.

o During the recent past, expanded maize production has made a substan-
tial contribution to growth, but high transport costs and low market
price limit prospects for exporting maize.

Government’s responsc

Due to these and other problems, government has put added emphasis on
smallkolder food production. During the past six years, the government has
taken significant steps to improve the agricultural marketing and pricing
environment; particularly improving the methods of setting agricultural prices
in order to increase smallholder returns and improve incentives for produc-
tion and diversification.

ADMARC's operations were also improved by introducing a new manage-
ment structure, rationalizing its investments through swaps with other large
corporations, and drawing up of comprehensive divestiture -and operational
plans. Fertilizer procurement and distribution were strengthened and a four-
year phase-out of the fertilizer subsidy was implemented.

The rest of our discussion emphasises the smallholder sector for two rea-
sons. First, since this sector is the main producer of food crops, any analy-
sis of market liberalisation and food security must therefore concentrate on
it. Second, the estate sector is already liberalised since it trades directly
on world markets.

MAIZE PRICING POLICY

History of controlled marketing
Over the past 40 years, five different institutions have been created to or-
ganise agricultural marketing in Malawi.

n
The origin of official control over food markéting can be traced to 1949
when, in response to a drought, 23,608 mt of famine relief food (over half of
it maize) were imported. In that year, the Maize Control Board was establi-
shed to control the marketing of maize grown on trust lands and to set a
guarantced price. Although this price was one penny per pound for a fairly
long time (1949 to 1956), it significantly increased the importance of maize
production as a cash crop, especially in the Central Region.
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The Pr Marketing Boar

In 1952 the Maize Control Board was superseded by the Produce Marketing
Board (PMB). It was given wider powers, including authority to purchase
other crops such as groundnuts and beans. Maize and nonmaize purchases
continued to grow through 1954, followed by a decline in 1955-56. Since
surpluses were exported to Europe, falling world prices in the late 1950s led
to a reduciion of the maize producer price to 0.67 pcace per pound in 1957.
Interestingly, th+ price fall led to an increase in privatc trading activities
and an immediate reduction in the quantity of grain offered to the board;
from 29,056 mt in 1956 to only 4,903 mt in 1957 (British Government, 1959).
The deficiency forced the board to purchase additional quantities from pri-
vate traders at higher prices.

The Agricultural Pr ion an rketin r

The price drop was instituted by the Agricultural Producticn and Marketing
Board (APMB), a 1956 amalgamation of the PME, the Native Tobacco Market-
ing Board, and the Cotton Marketing Board. The APMB was given the task
of providing a stable and cfficient marketing system for the main cash crops
produced on trust lands. In addition to its .narketing function, the board
was charged with providing extension advice during the growing season.

Through 1956, official policy was to pay growers a price that provided a
"rcasonable return®. Price policy changed in 1957 when minimum uniform
preplanting prices were implemented. Producer prices were intended to be
related to world market prices. Stabilisation around a market trend line was
to be accomplished through a buffer stock. The board promised to purchase
all produce offered at the official price. The board’s primary purpose was
to act as the government’s agent in supplying industrial and urban markets
and in maintaining a strategic reserve against the possibility of crop failure.

n I
APMB was succeeded by yet another statutory body, the Farmers Marketing
Board (FMB). The functions of the new board were more extensive than its
predecessors. It was responsible for:
o marketing, processing, and disposing of agricultural products;
o providing adequate price stability in order to protect farmers from
world price fluctuations and increased agricultural output;
o providing storage facilitics for food reserves on behalf of government;
and
o subsidising agricultural inputs to increase yields.
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Agricyltural Development and Marketing Corporation

In 1971 the Agricultural Development and Marketing Corporation (ADMARC)
assumed FMB’s responsibilitics. By this time, the board had accumulated 52
principal storage depots throughout the country and hundreds of temporary
bush markets. According to the Agricultural Development and Marketing
Corporation Act of 1971 (Ch. 67.03 Section 5), ADMARC’s objectives were
similar to its predecessor’s. The difference was that ADMARC was to take a
more aggressive role in supporting agriculture. Specifically, the new board
was charged with buying, storing, processing, adapting for sale, distributing,
insuring, advertising, and transporting all products grown on customary lands
for sale. In addition, the act mandated the corporation to sell produce for
domestic consumption at prices that covered marketing costs; except when
the government felt that a lower price was in the national interest. At any
rate, government would reimburse ADMARC for the difference between the
low price and the cost recovery price.

Impact of price levels

Actually, the selling prices have nearly always been below cost recovery lev-
els. Consumer-producer price differences have been insufficient to cover
marketing costs, especially the cost of transporting produce from rural mark-
ets to urban centres (Table 1). Maizz has incurred losses in most years be-
cause of the subsidy policy, as indicated by net profits/losses on crops tra-
ded (Table 2).

Because cash crops are exported at world prices, Malawi’s rural popula-
tion has paid what Kydd and Christiansen (1982) have called an implicit tax
(Table 2). Recently trading profits in tobacco and groundnuts have exceeded
losses in maize and rice. The latter losses are incurred principally due to
subsiding workers paid low wages in urban areas.

Privatc trading

Private trade in commodities produced by smallholders precedzd official mar-
keting institutions and has always been accepted. Rules have been establish-
ed restricting activitics of large and non-African traders, including upper
limits on quantitics of produce a single trader may purchase. Little inform-
ation has been gathered about the private marketing subsystem, except that
the Ministry of Agriculture and the National Statisticai Office collect price-
related and private trader information at a very limited number of localities.

Status of African traders
The APMB Ordinance of 1957 exempted African traders from restrictions
against trading produce with fellow Africans. However, since margins
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Table 1. Maive priccs, 1967-68 to 1986-87. Malawi®

Frec market ADMARC
Year priccb Producer price Consumer price
1967-68 39.70 20.00 40.00
1968-69 40.50 20.00 40.00
1969-70 52.70 20.00 40.00
1970-71 45.10 30.00 40.00
1971-72 48.90 30.00 40.00
1972-73 48.40 30.00 40.00
1973-74 64.20 30.00 50.00
1974-75 83.50 40.00 66.00
1975-76 91.50 50.00 66.00
1976-77 85.00 50.00 66.00
1977-78 86.20 50.00 66.00
1978-79 94.70 50.00 90.00
1979-80 122.20 66.00 90.00
1980-81 155.50 66.00 110.00
1981-82 162.60 111.00 130.00
1982-83 190.10 111.00 140.00
1983-84 196.50 122.00 140.00
1984-85 195.60 122.00 140.00
1985-86 246.50 122.00 14850

3 Prices are in Kwacha per mt.

Y The free market price is based on monthly average at Blantyre and
Lilongwe Markets.

Source: ADMARG, (various years) and National Statistical Office




Tablc 2. ADMARC act profit/(joss) on crop trading, 1974 to 1985 Malxwi®

Financial year ending 315t March

Crop 1974 1975 1976 1977 1978 1979 1980 1981 1982  19R*  [URY 1985

Tobacco 256 491 1061 1576 258 42 271 323 914 1862 1336 1573
Cotton 145 316 046 191 141 121 046 (0 215 OT (025 (121)
Groundnuts 177 108 127 599 450 222 375 423 328 078 028  (0.90)
General produce 061 109 054 171 138 054 (L10) (045) (052) (1.01) (089)  (0.76)
Rice 041 057 (003) (1.08) (0.78) (0.68) (156) (140) (0.66) (1.12) (046)  (L18)
Maize 158 022 (287) (161) (233) (332) (418) (449) (513) (57 (549)  L17
Total 811 1103 998 2268 300 419 008 033 BB6 1222 655 1285

3figures are in millions of Kwacha. Numbers in parentheses indicatc losscs.
Source: ADMARC (various years).

901
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between producer and consumer prices have becen small, it has not been
worthwhile for large traders to participate in food marketing. The incrcasc
in private maize trade in 1957 following APMB's price reduction indicates the
lively state of private trade, even before independence. The Jack Report
(Federation of Rhodesia and Nyasaland, 1960) welcomed this development,
noting that the increased numbcer of middlemen engaged in maize trade would
offer competition, reducc excess board profits, and improve farmers’ living

standards.

The trading network
Figure 1 shows the relationships between private trade and the marketing

board subsystems in Malawi. Farmers scll maize to ADMARC, consumers, or
middlemen. ADMARC may purchase maize grain from middlemen or produ-
cers, and may scll to either’ consumers or the Grain and Milling Company for
processing into flour. Maize sold by smallholders to consumers in local dis-
trict council markets is in whole or processed flour form. Finally, middle-
men normally sell directly to consumers except, when commissioned they may
also scll to ADMARC.

ntribution of priv. r
Although statements of marketing board objectives give the impression they
are monopsonists in maize marketing, the record suggests otherwise. There
is evidence that ADMARC has often handled a small proportion of the traded
maize surplus--6% in 1970, 26% in 1973, and 13% in 1975 (Malawi Statistical
Yearbook; 1973, 1977, and 1978). The rest has been handled by private trad-
ers in various market places; including farmgate, local markets, district
council markets, and urban markets. In addition, a 1982 Ministry of Agri-
culture survey indicates that some of the numerous markets at which
ADMARC operated were shared by private traders and that there were other
markets at which only private traders operated. Areas in which only
ADMARC was supposed to operate were typically remoi: districts far from
highly populated urban centres (i.e, Chitipa and Nsanje), or districts spe-
cialising in cash crops rather than maize (i.c., Nkhata Bay, Karonga, Nkhota-
kota, Kasungu, and Salima). In 10 of the remaining 17 districts, markets at
which only private traders or both ADMARC and private traders operated,
they were in the majority (Quinten and Sterkenburg, 1975). Although some
private traders were licensed to buy from smallholders and sell to ADMARC,
most operated independently to supply their own customers,

Two reasons account for the high proportion of private maize trade.
First, ADMARC sets both producer and consumer prices before the planting
season and any produce sold to them is at the producer price. If producers
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Figure 1. O0fficial and unofficial maize marketing subsystems in Malawi.
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sell directly to consumecrs, cither as grain or flour, they can avoid selling at
official consumer prices since the latter do not apply to the small measuring
instruments used in local markets. Sccond, consumers prefer buying directly
from farmers because the latter mainly stock local varicties while ADMAKC
mostly handles hybrids. Local varieties are favoured over hybrids becausc of
their superior taste, poundability, and storage ease.

Table 1, which depicts differences in prices between the official and un-
official trade, shows that although thc absolute gap between frec market
and official consumer price has widened over time, but there has been little
trend in the ratio of the two prices (averaging around 1.25). Only recently
has the ratio widened considerably. Until 1987, private trade was only per-
mitted in small quantities. Thus, the large volume of private trade implies
that many individuals have been actively involved.

EMERGING PROBLEMS IN MAIZE PRICE
AND MARKETING POLICY

Government controls ARDMARC's farm maize purchase price, domestic sclling
pricc, input prices, and cxport and import quantities. Thus, the government
has used the marketing corporation as its principal instrument for influenc-
ing agricultural price and storage policies.

Price policy objectives
The most commonly statcd objectives of Malawi’s maize producer price policy
have been tc: (a) provide incentives for smallholders to produce enough
maize to meet domestic demand (i.e., to maintain maize self-suff ciency); (b)
guarantee a steady cash income for smallholder farmers who comprise 85%
of the population; (c) help implement the government’s policy of diversifying
agricultural production; (d) maintain an adequate return to ADMARC’s opcra-
tions (i.e., ta keep costs somewhat in line with revenues which implies pro-
ducer prices must respond to export parity prices, domestic selling priccs,
and ADMARC’s operating costs); and (e) never reduce nominal maize prices.
On the other hand, the stated objectives of maize consumer price policy
have been to: (i) enable wage ecarners to consistently purchase enough maize
for a caloric-adequate diet and (ii) maintain an adequate return to
ADMARC'’s operations (i.e., to keep revenues in line with costs which implies
selling prices must respond to import parity prices, farm purchase prices, and
ADMARC’s operating costs). Although unstated, we assume that a third ob-
jective, comparable to enabling wage earners to purchase a calorie-adequate
diet, might be necessary: (iii) discourage consumers from wishing to purchase
no morc than what is domestically available (i.e., maintaining maize self-suf-
ficiency).
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In addition, government--through ADMARC--would like to maintain a
strategic maize reserve, sufficient to satisfy demand in low production years
without resorting much to imports. The silos complex built in 1981 to house
the strategic maize reserve holds 180,000 mt. Although, an optimal reserve
level has not been identified, it would clearly depend upon the domestic buy-
ing and selling prices that prevail (Buccola and Sukume, 1988). The best
strategic reserve must be high enough to avoid excessively Lirge imports in
lcan years dnd small enough to avoid cxcessively large storage coits.

Conflicts among objcctivesZ

No price or stock policy can completely satisfy all these objeciives because
they usually conflict with onc another. Producer price policy intentions
themselves can be self-conflicting. For example, stabilising cash ‘ncomes (b)
requires averaging out export parity prices over a number of ycars. But
current or averaged cxport parity priccs may be too low to inducc maize
self-sufficiency (a), or the prices may be so high that the country becomes a
consistent maize exporter. This in turn may conflict with the diversification
objective (c). Any one of objectives (a) through (d) may from time to time
rcquire reductions in nominal prices, a violation of objective (¢).

Similar conflicts may occur among consumer price policy objectives.
Consumer prices sufficient for a universally calorie-adequate dict (i) are
often lower than those needed to maintain acceptable ADMARC operating
revenue (ii), and perhaps too low to keep average domestic consumption
below average domestic production (iii). Finally, consumer prices adequate
for objective (i) may collectively be inconsistent with objectives (d) and (ii)
(i.c., they may not generate an adequate return to ADMARC’s operations).

Faced with these dilemmas, it is no wonder that maize price policies have
undergone scveral changes through the years. For example, it was often
argucd that low producer prices in the 1960s and 1970s were beneficial in
that they discouraged farmers from selling so much of their crop at harvest,
that they would have to buy some of it back later in the ycar. Yet, this
rcasoning is flawed because the scasonal pattern of producers’ sales would
depend upon expectations of seasonal price changes, not average annual pri-
ces.

Dcclining ADMARC purchascs
As a result of the low price, ADMARC’s domestic maize purchases in the
1960s and 1970s were rather small (Table 3). Many farmers may have scld

%5ee appendix 1 for technical discussion of price administration.
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Table 3. ADMARC mairc transactions, 1969 to 1986, Malawi.

Farm purchases Domestic sales Foreign trade
Quantity Quantity Imports  Exports
Year Price(K/mt) (000 mt) Price(K/mt) (000 mt) (000 mt) (000 mt)
1969 20.00 8583 40.00 127.05 NA 0
1970 20.00 54.03 40.00 5948 NA 0
1971 30.00 3642 40.00 51.65 NA 4.60
1972 30.00 37.01 40.00 34.00 NA 36.84
1973 30.00 6459 40.00 50.29 NA 36.25
1974 30.00 60.12 50.00 90.76 NA 31.00
1975 40.00 6553 66.00 NA NA 0
1976 50.00 29.16 66.00 NA NA 0
1977 50.00 65.11 66.00 NA NA 0
1978 50.00 89.84 66.00 NA NA 0
1979 50.00 120.30 90.00 NA NA 0
1980 66.00 82.40 90.00 150.70 11.20 0
1981 66.00 91.21 110.00 121.40 56.10 0.05
1982 111.00 136.59 130.00 113.90 120 0.05
1983 111.00 246.09 140.00 74.80 0.05 76.09
1984 122.00 244.92 140.00 193.30 0 130.73
1985 122.00 296.44 140.00 85.70 0 45.66
1986 122.00 212.28 148.50 163.80 0 32.02

NA: indicates data not available.
Source: ADMARGC, (various years) Malawi Government, Ministry of Finance, (1986)
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their maize to small private traders or in local markets where the crop bro-
ught a better price than the one offered by ADMARC. This means the po-
licy could not have been as effective as desired in discouraging food sales.
In an effort to boost maize purchases and increase rural incomes, the gov-
ernment increased producer price for the 1982 marketing year by 66%. This
had the desired effect of sharply increasing smallholder maize sales to AD-
MARC and of increasing stocks above those needed to fill the new silo com-
plex. ADMARC’s operating and financial performance was strong until 1978,
but weakened near the end of the decade. By 1982, ADMARC was unable to
finance fertilizer procurement for the smallholder sector. This downfall was
largely a result of policies discussed below:

Expaasion into nonmarketing arcas

A major source of ADMARC’s recent difficulties has been its expansion into
fields unrelated to agricultural marketing, which has diverted financial and
managerial energies from its principal line of work. The nonmarketing ac-
tivities generally have brought low asset returns. Plans are underway to
resolve this problem by requiring ADMARC to revert to its primary function
of providing marketing services to the smallholder subsector; divest itself of
its nonagricultural, nonmarketing investments; and rchabilitate its invest-
ments in agro-processing subsidiaries.

The move will require a legal change because the Agricultural Develop-
ment and Marketing Corporation Act of 1971 (Cap. 67.03) gave ADMARC the
power to:

Assist any organisation, government, corporation, company or co-
operative society with capital or credit by means of investment
in stock, shares, bonds, debentures or debenture stock, or with
other ways or resources for the prosecution of any works, under-
takings, projects, schemes or enterprises relating to the develop-
ment or improvement of the economy of Malawi.

Strategic maize rescrve

Until the government’s 1981 decision to build a strategic grain reserve, AD-
MARC's farm maize purchases were usually roughly equal to domestic sales.
The strategic maize reserve project was very cosidy. The capital cost of the
silo complex was K15.9 million, requiring an annual interest payment of K1.0
million in 1985-86. A silo full of grain at 1986 purchase prices costs K22.0
million and does not bring any immediate return to ADMARC. Annual inter-
est charge on the inventory value would, at a 15% interest rate, be K4.3
million. Finally, the annual maintenance cost is K420,000. All these costs
are borne directly by ADMARC (Malawi Government, 1986).
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ADMARC’s problems have been aggravated by the large surplus stock it
has held in addition to the strategic grain reserve. Substantial price inc ea-
ses since 1981 greatly increased ADMARC procurement, resulting in a surplus
stock in excess of the 180,000 ton strategic reserve (Table 3). While it was
possible to export surplus maize at attractive prices in the early 1980s due
to adverse growing conditions in much of the surrounding region, surpluses
in neighbouring countries are now depressing regional prices and making ex-
ports less profitable.

Fertilizer subsidies

ADMARC has subsidised farm inputs, such as seeds and fertilizer, by selling
them at prices below the purchase price, plus transport and handling cost.
The resulting losses show up on operating statements. For example, an im-
portant aspect of the Ministry of Agriculture’s National Rural Development
Plan is to encourage smallholders to fertilize maize (particularly composite
and hybrid varieties) in order to increase yields; thereby releasing land for
cash crop cultivation without violating the government’s maize self-
sufficiency objective. In addition, fertilizing smallholder cash crops such as
tobacco and cotton would improve yields and gross margins. Because there
is very little unused arable land in Malawi, the plan’s success depended on
convincing farmers to adopt hybrid maize. Only the hybrids respond well to
fertilizer, so only they can raise yields sufficiently to release more land for
foreign exchange-earning cash crops.

The policy successfully increased fertilizer use. Between 1972-73 and
1986-87, smallholder fertilizer purchases increased by 183%, from 23,750 to
67,290 mt. In addition, Kirchner and Kandoole (1986) found that the fer-
tilizer subsidies succeeded in promoting fertilized hybrid maize as a cash
crop, particularly on larger farms. However, the programme failed to en-
courage farmers to substitute local maize (planted for subsistence), for hy-
brid. Therefore, it failed to release additional land for cultivating nonmaize
cash crops.

Promoting hybrid maize as a subsistence crop appears to have failed for
at lcast two reasons. First, hybrid has different pounding and taste charac-
teristics than local maize and is more difficult to store without losses.
Therefore, there exists a consumer preference for traditional maize
varictics. Second, substantial maize producer price increases made maize a
highly profitable cash crop. Farmers responded to the increased price
incentives by producing more maize for sale. As a cash crop, hybrid maize
has impeded the expansion of the other crops that the diversification efforts
were designed to promote. Since hybrid maize is more responsive to
fertilizer than are tobacco, cotton, and groundnuts, Kirchner and Kandoole
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(1986) arguc that removing the fertilizer subsidy will actually promote the
government’s diversification objective.

MARKET LIBERALISATION

The new Agriculture (General Purpose) Act of 1987 essentially eliminates
ADMARC’s quasi-monopsony in the domestic market. It allows individuals in
the privatg sector to deal in produce at 1,139 markets throughout the count-
ry, some of which formerly werc only operated by ADMARC. The new ar-
rangement differs from the past in that traders are now allowed to buy and
scll any quantities they wish. Important features of the liberalised market-
ing plan are:

o Private traders must be licensed annually to operate in specificd mark-
cts. This provision may be used to bar unethical traders, but possibly
could also be employed to limit compctition for ADMARC at certain
times and places.

o Only Malawi nationals or businesses owned by Malawian citizens are
cligible for licenses. This eflcctively controls operator size and
reduccs the possibility of market domination by a few foreign firms.

0 Minimum producer prices will be announced annually and ADMARC will
be a rcady buyer at these prices. ADMARC’s role will be limited to
operating a buffer stock to maintain long-run producer price stability.

o Maize exports will be controlled through an export licensing systcm.
To ensure food self-sufficiency, the government will monitor private
traders’ food exports. During periods of scarcity, it may be difficult
for some traders to obtain export licenses.

o Traders must submit monthly statements detailing prices paid and
received and amounts bought and sold.

Likcly aggregate clfects

One advantage of a move to private trading is that it will tend to stabilize
incomes rather than prices. Under the government’s price policy, pre-plant-
ing prices are paid, irrespective of actual harvest size. Thus, farm incomes
have changed in proportion to harvest volumes. Under a freer market, pri-
ces will tend to be high with poor harvests and low in good years, an in-
come stabilizing factor. Moreover, private traders tend to buy and hold
when maize is plentiful and release stocks during seasons of scarcity,
smoothing out interseasonal variability in stocks and scarcity prices. This
may not work well in all years. Some argue that private traders presently
are holding "excessive” stocks at the same time that ADMARC has imported
maize from its neighbours. Traders’ exact holdings are unknown and the
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wisdom of their collective actions is still to be tested. Possibly, traders are
undergoing a learning period.

The government will be able to affect ADMARC's participation in maize
markets through changes in its guaranteed minimum produce price. As long
as the minimum price stays relatively low, ADMARC will make maize pur-
chases only in high production years when free market prices are low and
close to the ADMARC price. Hopefully, increased competition with ADMARC
will drive down marketing costs, as traders seek to reduce unnecessary ex-
penditures in their search for higher income. In the long run, this should
increase real producer prices.

At the same time, factors which we have thus far held constant will also
change. First, fertilizer prices will incrcase with the four-year subsidy
phase-out. This will reduce fertilizer purchases and hence maize yields, re-
ducing quantities that farmers offer traders at any given producer price.
Yield reductions will likely encourage farmers to switch to less fertilizer-
responsive crops such as groundnuts, further reducing maize supply. Lib-
eralisation-related maize price increases may be viewed as dampening this
supply reduction effect to some extent.

Second, government is also legalizing private trade in groundnuts, pulses,
and other nonmaize foods. If liberalisation increases long-run producer pri-
ces for these commoditics as well, the net effect on maize-nonmaize price
ratios will be uncertain. For example, the effect would depend on the de-
gree of trader competition in maize, relative to nonmaize products. The
long-run effects of liberalisation on consumer maize-nonmaize price ratios
are similarly difficult to predict a prion.

Likely disaggregated effects

Together, these observations suggest market liberalisation will promote long-
run food security--provided government maintains adequate minimum producer
prices. Liberalisai:on implies a long term reduction in government subsidies
to the food sector, which will free resources for other productive enterpri-
ses. However, reaucing subsidies will hurt poor consumers and farmers with
inadequate resources to respond to the new incentives created by liberalisa-
tion. Thus, there is a need to investigate the welfare impacts of these poli-
cies. Onc approach is to develop profiles of smallholders who are most nu-
tritionally at risk and to investigate likely short and long-run effects of
liberalisation on these farmers. Some salient characteristics of smallholders
that will serve as a background for such a study are discussed below.

A Ministry of Agriculture survey (1985) indicated that 23% of the sampled
rural houscholds had landholdings of less than 0.5 ha. (Table 4).
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Holding size category (Hectares)

[y
Above o
0.0-05 05-10 1.0-15 15-20 2.0-25 25-30 30

Basic Data
Share of all holdings (%) 230 323 19.9 109 6.3 35 42
Share of total cultivated area (%) 62 209 213 16.3 12.2 8.3 148
Mean holding size (hectares) 03 0.7 12 1.7 22 2.7 4.0
Mean family size 3s 43 48 50 5.6 6.0 6.3
Household Income (K/hh)®
Value of crop production 5330 13050 22570  308.30 405.14 48247 733.22
Livestock 646 574 10.04 1155 26.64 3851 48.63

Total from agriculture 59.76 136.24 235.74 319.85 431.78 52098 18185
Off-farm activities 2658 2280 19.64 18.06 20.93 21.80 14.50
Remittances 4.9 632 7.66 521 6.95 5.96 8.68

Total income 91.13 165.36 263.04 343.12 459.66 548.74 805.03
Agricultural Inputs
Family labor (mandays) 381 480 569 593 712 762 822
Hired (mandays) b 8 12 20 25 42 58 94
Total labor available 389 492 589 618 754 820 216
Fertilizer use (kg/hh) 6 12 33 59 87 114 146
% receiving any extension

service (%) 13 18 28 41 38 52 47
Food Balances
Calorie requirement 3715 4582 5138 5357 6062 6472 6878
Food production 899 2033 3356 4715 5987 7524 10997
Calorie balance (absolute) -2816 -2549 -1782 642 -75 1052 4119
Calorie balance (%) -76 -56 -35 -12 -1 16 59

“kwacha/household. Ukilograms/houschold
Source: Ministry of Agriculture (1985)
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The average holding was just over 1.0 ha. Only 14% of the households had
greater than 2.0 ha. this 14% operated about 35% of the cultivated land.
The household income section of Table 4 shows that income from all farm
sources rises with size of landholding. However, there is roughly an inverse
relationship between off-farm income and farm size, suggesting that some
individuals with small holdings may work for those with larger ones during
part of the year. Average income of a housckold with more than 3.0 ha. is
nine times that of someone with less than 0.5 ha., and five times that of
someone with 0.5-1.0 ha. Households with smaller holdings also have less
family and hired labour, use less fertilizer, and receive less frequent exten-
sion services than those with larger farms.

All these factors contribute to poor food balances for individuals with
smaller farms, as shown by the food balances section of Table 4. Those
with the smallest holdings have a 76% home-produced calorie balance defic-
iency; and this deficiency decreases with size of holding. Only houscholds
with more than 2.5 ha. (7.7% of those sampled) are net food sellers. These
are the farmers who earn higher incomes when farm prices rise. The re-
mainder (92.3%) are unlikely to benefit immediately since they will have to
buy any supplementary food at higher prices. A crucial factor which this
table does not explicitly show is the absolute ability of households to pro-
vide a caloric adequate diet out of home production and off-farm income.
However, it is clear the government should target food assistance towards
those with the smaller landholdings.
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Appendix 1
TECHNICAL DISCUSSION OF PRICE ADMINISTRATION

A thcory of administercd produccr prices
Experience has shown that it is difficult to control maize prices
intelligently, even if it were possible to enforce the controls in the face of
extensive petty trading. The difficulty arises because prices are meant to
satisfy two kinds of objectives. First, they are meant to influence
quantities of maize produced, marketed, and consumed. Second, they are
intended to affect the real incomes and risks faced by producers, middlemen,
and consumers. it is not easy for government to know how such quantitics
and incomes should be distributed, let alonc how a given set of prices will
distribute them.

Consider, for example, the simple case where there are only quantity-type
objectives. Government has a target maize quantity, Q°, which it wishes to
purchase in the next marketing year. The target may be determined as:

(D Q°=E(Q%)+ C[Var(Qd),P¥]- §

where E(Qd) is the quantity consumers are expected to wish to
purchase at the given selling price;

C is a safety margin (reflecting the variability of consumecr
demand and perhaps the wish to export some maize, itscll a
function of world price (P%);

S is a carryover stock from the previous season.
In order to obtain Q° from farmers, a producer price Pf must be paid

that will induce farmers to sell Q°. Ignoring risks, let the smallholder maize
supply function be: ’
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©) E@) =1, 2)
where Z is the other factors (e.g. weather and groundnut prices)
affecting supply.

Suppose now the maize demand function is:

3) E(Q%=h(ps, X)

where PS is maize consumer price and X represents other demand
factors such as wages. Substituting (3) into (1), solving (2) for
Pf, then substituting (1) into the inverted form of (2) gives:

) Pl =f -1@Q°, 2) = £ Y5, X)+C- $),2).

That is, the desired producer price depends upon all the factors affecting
domestic supply and demand (including the consumer selling price), world
prices, and reserve stocks. A similar model can be developed to show the
complexity of administering consumer prices.

Producer price administration in practice

A feeling for how the Malawi government has tackled this difficult problem
can be had by regressing ADMARC producer and consumer prices against
some of the factors shown in equation (4). Specifically, we used linear
ordinary least squares to regress the following:

Dependent Maize Producer Price Maize Consumer Price

Variable

Independent ADMARC Stocks ADMARC Stocks

Variables Maize Market Price Maize Market Price
Chicago Corn Price Chicago Corn Price
Consumer Price Index Consumer Price Index
Cotton Producer Price Per Capita Monthly Wage

Groundnut Producer Price
ADMARC Ammonium Sulfate Price .

ADMARC stocks were closing stocks on March 31. Maize market prices
were annual averages of those reccived by petty traders in local markets.
Chicago corn prices were expressed in MWK/ton using official MWK/US $
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cxchange rates. The consumer price index (CPI) reflected low income
markct baskets in Blantyrc. Ammonium sulfate price proxicd for cash costs
of production. Per capita monthly wages were for formal scctor wage
carncrs only. In this prcliminary analysis, no accounting was taken of
informal sector incomes, profits, or smallholder farm incomc. Annual
averages of variables were utilised from 1970-71 to 1986-87.

The most striking relationship we found was between the CPI on the onc
hand and maizc producer and consumer prices on the other hand. The
corrclation cocflicicnt (r) between the CPI and each price was about 0.97,
suggesting prices prcdominantly have responded to living costs. As one
would expect, the CPI also was highly correlated with all the other Malawi
priccs and with wages. Consequently, the use of prices in undeflated form
results in severe collinearity and obscures underlying ielationships. We
therefore deflated prices and wages with the CPI in subsequent analysis.

The only factors found significantly to have affected real ADMARC
producer priccs were domestic maize markct prices and Chicago corn prices
(R2 was 0.35). Nonsignificance of cotton and groundnut producer prices was
surprising because onec would expect the maize producer price to be
determined relatively to incentives provided for these other commodities.
However, all domestic agricultural prices probably are determined
simultaneously so the present single-cquation  specification is likely an
oversimplification. The fertilizer pricc was nonsignificant, perhaps because
the CPI already largely reflects annual changes in farm production costs
(ie., real fertilizer prices have not varicd much until very recently). Hence,
the hypothesis that producer prices have responded to farm production costs
is not contradicted. Nonsignificant effect of ADMARC carryover stocks on
producer prices may be the most surprising of all: one would think that
when stocks are low, government would offer higher real producer prices (as
ADMARC reports claimed happened in the early 1980s). Perhaps government
has on average been unwilling to allow reserve stock instability to
destabilise producer prices. This would be consistent with objectives (b) and
(c), though in some cases it would work against objectives (a), (c) and (d)
described on page 109.

Estimated elasticities of producer price with respect to the two
statistically significant factors, domestic maize market price and Chicago
price, were (at sample means) 0.38 and 025, respectively. This means, for
example, that a 10.0% increase in the Chicago price has on average resulted
in a 2.5% increase in ADMARC producer prices. Thus, maize producer price
indeed has been stabilised relative to this particular measure of world price,
a result one would expect given Malawi’s relative geographic isolation and
application of the price stabilisation objective.
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Consumcr pricc administration in practice

The only factor that sngmﬁcantly affected recal ADMARC consumer prices
was ADMARC stocks (R was 0.12). Nonsignificance of real wages probably
arises from the chance negative correlation between real wages and stocks.
Nonsignificance of domestic maize market and Chicago corn priccs may
partly arise from colinearity, although we suspect it is owing also to
government’s strong. emphasis on objective (i)--the consumer price
stabilisation objective. @ ADMARC reserve stock levels do tend to be
negatively related to the subsequent year’s announced consumer price.
Hence there has been some tendency for government to reduce large reserves
by offering a consumption incentive or to discourage consumption in order to
protect low reserves. But thesc effects have not been great. A 10.0% stock
increase was associated with only a 0.5% reduction in consumer price, the t-
value for the relationship being -1.44. The principal thing that can be said,
in fact, about ADMARC'’s consumer maize price is that it has responded
positively to living costs. Insensitivity of consumer prices to other supply
and demand factors partly accounts for ADMARC’s financial difficulties.

There has been no statistically significant auturcgressive behaviour in
Malawi’s real producer or consumer maize prices. Thus, for instance, real
maize prices have followed no cyclical pattern of a type that an
autoregressive model could uncover. This suggests that when setting prices,
the Malawi government at least has bcen aware of the information content
of past real prices. Price instability that would arise from ignorance of this
information apparently has been avoided. This does not necessarily imply
that ADMARC prices have adequately incorporated nonmaize price
information.  Indeed, the nonsignificance of numerous nonmaize price
variables in the above regressions suggests Malawi maize prices have not
cmbodied all the information that they should have. It remains to be seen
whether, given enough time, a liberalised market will perform better than
the old controlled one.
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MARKET LIBERALISATION IN

ZIMBABWE: THE CASE OF
SUBSIDIES, 1980-1987

R. Daviesl

INTRODUCTION

The foundations of the current Zimbabwean economy were, to a great extent,
laid in thc 15 ycars following the Unilateral Declaration of Independence
(1965 to 1980). During this period, there was considerable industrial devel-
opment and diversification of the economy, both between sectors and within
sectors. For example, the virtual monocrop oricntation of commercial farm-
ing before UDI was rcdyced with the value of tobacco marketed falling from
around 70% of marketed crops in 1965 to about 30% in 1980.

These changes took place in an cconomy with both a high degree of pro-
tection through sanctions and a high degree of state intervention and regu-
lation. In many ways, it was a tcxtbook example of the dirigiste economy
against which the currcntly fashionablc arguments for liberalization are
directed.

Independence brought with it some liberalization. The removal of sanc-
tions is convcntionally credited with reducing import prices by 10% and rais-
ing cxport priccs by a similar amount. Government alsc adopted a more re-
laxed attitude towards the allocation of forcign exchange, mainly under the
stimulus of expccted capital inflows under the Zimbabwe Conference on
Reconstruction and Development. This opening up of the economy would, i
presume, be regarded as a good thing by proponents of liberalization.

However, while this was taking place, government also continued, or
adopted, policies which ran counter to the liberalization argument. It
strengthened the minimum wage system and intervened more directly in the
labour market, effectively eliminating collective bargaining. Although inter-
est rates were raised, the inherited financial repression was maintained and
controls over financial institutions were tightened. The price control system
was maintained and strengthened. After 1982, as the economy moved out of
the post-independence boom, government responded by attempting to regulate
the economy even more (ic., by progressively increasing controls on the
invisible and capital accounts of the balance of payments).

1pcpartment of Economics, University of Zimbabwe.
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Thus, it is questionable whcther, on balance, there has been any liberali-
zation in Zimbabwe. Currently, there is a growing dcbate on the issue, most
publicly between the pro-liberalization forces of the World Bank and
Professor Hawkins2 on the one hand, and the Confederation of Zimbabwe
Industries and part of the government on the other hand. No clear policy
has yet cmerged from this debate, Ict alone any concrete actions. There-
fore, it is premature to review the liberalization expericnce of Zimbabwe
since 1980, as I was asked to do in this papcr.

The only area in which liberalization has occurred is with respect to sub-
sidies. Almost from independence, there has been a widespread belief that
government needed to cut the level of budget subsidies. Government has
shared this belicf and has made some attempts to actually reduce them.
Therefore, this paper concentrates solely on the question of subsidies and,
more specifically, food subsidies.

REVIEW OF THE SUBSIDY DISCUSSION
SINCE INDEPENDENCE

This section argues that since independence a conventional wisdom on food
subsidies has emerged. A few key contributions to the debate arc reviewed
along with how the arguments are reflected in official government state-
ments.

Callcar’s contribution

The first detailed contribution to the post-independence debate on subsidies
was a paper presented by Diana Callear at a conference on rural develop-
ment, organised by the Zimbabwe Economic Socicty in May 1981 (Callear,
1981). This paper remains onc of the most comprchensive statements, in
terms of its attempt both to raise issucs and to establish a thcoretical
framework for discussions.

Apart from her attempt to clarify some of the theory of subsidies, Callcar
made some specific obscrvations on the opcration of the subsidy system in
Zimbabwe. Several of her points are reflected in later contributions to the
debate and have become part of the conventional wisdom. Her main concern
was with the mistargeting of food subsidies. She concluded that "the main
beneficiaries of producer subsidies as they stand are the large producers. The
main beneficiaries of the various consumer sabsidies are not as clearly defin-

2Department of Business Studies, University of Zimbabwe.
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ed, but they arc gencrally the urban salary and wage earners, who are cer-
tainly not the poor” (Callcar, 1981; p. 12).

A sccond concern of Callcar’s paper was with the negative impact of sub-
sidies on the peasant scctor. Lhe argued that thc low consumer price of
food implied by the subsidics reduces peasants’ food production, encourages
greater producer sales to the Grain Marketing Board (GMB), and encourages
farmers to switch from producing food crops to nonfood crops. She argucs
that all of these effects reduce rural food sccurity in the long-run, although
rural consumers might benefit from the lower prices in the short-run.
Finally, although Callear mentioned in passing the implicd financial burden of
the growing subsidies, she did not examine this aspect in detail.

Therefore, on balance, Callear’s analysis was critical of Zimbabwe’s
blanket subsidy system. She suggested that morc sclectively-targeted
interventions would be more efficient and concluded that the “large savings
to the exchequer of abandoning the system could well be uscd to increase
the rate of redistribution through speeding up the land reform programme”
(Callear, 1981; p. 15).

The Riddcll Commission

It is unclear how much dircct impact Callear’s paper had. The first widely
noticed contribution to the debate was by the Riddell Commission. It’s
report (June 1981) raised several criticisms of subsidies (Zimbabwe, 1981; pp.
67-69, 190-195). It argued that a low food price policy adversely affects
the incomes of food producers and that subsidies on some products can
reduce incomes of those producing competing products. It demonstrated that
subsidies were badly targeted, using Callear’s illustration that an estimated
Z$5 million per year was spent to subsidize beef consumption by pets.

The commission emphasized the difficulty of financing subsidies and the
growing burden they were placing on the government budget. Finally, they
argued that subsidizing maize meal could have negative employment and
nutritional consequences, since it favoured modern roller mills against tradi-
tional rural millers.

The commission raised only two specific advantages of subsidies, First, it
suggested that subsidies might be used to transfer income to food producers
by raising’ producer prices above market-clearing levels, which has food
security consequences. Second, it argued that subsidies convert the "residual
buying role” of marketing boards into monopsonies. This can be beneficial
by providing more stability, except where the boards become excessively
bureaucratic.

The commission explicitly recommended that government gradually phase
out the blanket subsidies on foodstuffs. It argued that "the most effective,
permanent, and least costly method of protecting consumers from rising food
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prices is to ensure that their incomes are sufiiciently high to allow these
prices to be paid” (Zimbabwe, 1981; p. 193). This captures the underlying
view of the commission, that although subsidies can be used to protect the
poor, they are unnecessary where the poor have the power to protect their
incomes. (In this case, food subsidies can be an indirect subsidy of wage
bill.) The commission observed that food prices in Zimbabwe were among
the lowest in Africa and that Zimbabweans must realize that these low
prices are unsustainable in the long-run.

The Chavnduka Commission

The Ridde!l Commission’s criticisms of subsidies were echoed by the 1982
Chavunduka Commission (Zimbabwe, 1982a; pp. 137-139). It argued that the
financial burdens imposed by high subsidies inevitably led to massive, disrup-
tive, and often uncontrolled price increases; that producer prices are set at
unrealistically low levels in order to relieve this financial burden, leading to
food shortages and balance of payments problems; and that subsidies favour
urban consumers and provide little benefit to the vast majority of rural
dwellers who produce their own food. Therefore, they recommended that
government phase out consumer subsidies on agricultural products as rapidly
as possible.

The main difference between the two commissions was that the
Chavunduka Commission recommended replacing blanket subsidies, where nec-
essary, with more carefully targeted welfare measures; while the Riddell
Commission recommended not only such measures, but also additional meas-
ures to raise incomes to allow consumers to pay the higher prices.

The Jansen report

In a paper written for USAID, Doris Jansen presented a more extended tech-
nical analysis of agricultural prices and subsidies in Zimbabwe (Jansen, 1982).
She compared domestic and border prices for Zimbabwe‘s major agricultural
products to determine the extent of implicit subsidies and taxes for both
consumers and producers.

Jansen found that groundnuts were the only crop where producers had
been and were currently taxed> (i.e., producers were paid considerably below
the border price). She pointed out that this was the major strength of
pricing policy in Zimbabwe, avoiding problems that had arisen elsewhere in
Africa. However, in her view, it also reflected a serious shortcoming, in
that prices were to too great an extent based upon considerations of com-

3 believe that these findings were broadly substantiated in a later
paper by Thomson, although I have not examined that paper (Thompson, 1985).
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mercial farmers’ costs of production. Thus, she recommended switching to
using border prices as a basis for price sctting (Jansen, 1982; p. 24).

As far as consumer subsidics were concerned, Jansen argues that a major
change was required immediately. The high subsidics imposed an unbearable
strain on the government’s budget; they led to artificially high demands for
the subsidised products which rendered food self-sufficicncy a constantly
receding target; and the subsidies widened the rcal income gap betwcen
urban and rural dwellers.

These papers and reports raisc similar themes and were all critical of the
blanket subsidy system in Zimbabwe. Their main criticisms were that the
subsidies imposed too great a burden on the exchequer; that the system was,
at best, badly targeted and inequitable; and that they probably had a nega-
tive impact on pcasant houscholds or on food security in the communal
areas.

Official government statcments

The conventional wisdom against subsidies summarized above has been ac-
cepted by government, as reflected in a number of official documents and
statements.

The Three-Year Transitional National Development Plan noted that
although pricing policies had enabled Zimbabwe to attain food self-
sufficiency and to keep food prices low (especially for urban consumers),
these achievements had considerable costs. These included "the relative
neglect of the communal arcas, the inequity of the food subsidy policy, some
economic inefficiency arising from the fact that pricing policy was primarily

determined on the basis of commercial farmers’ production costs, and a-

heavy burden on the Treasury from what is evidently an inequitable food
subsidy policy” (Zimbabwe, 1982b; p. 68).

In his 1984 budget specch, Dr. Chidzero emphasised the strain subsidies
were imposing on the budget, although his remarks appear aimed more ex-
plicitly at nonfood subsidies (Zimbabwe, 1984; pp. 30-33). In 1985 he argued
that thc reduction/removal of subsidies on certain foodstuffs had been nec-
essary because of "the implications on the size of the budget, and the fact
that subsidies do not necessarily benefit those who most need assistance.
An additional factor contributing to increases in food prices has been the
need to encourage food self-sufficiency, through increased production”
(Zimbabwe, 1985; p. 8).
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BACKGROUND TO SUBSIDIES AND PRICE CONTROLS
IN POST-INDEPENDENCE ZIMBABWE

Before evaluating the conventional wisdom identified in the previous scction,
it is useful to provide some background to subsidies in post-independent
Zimbabwe.

The structure of subsidics

Table 1% provides the budgetary sctting for subsidies since independence and
shows that although food subsidics are significant, they are not the major
portion of the subsidy/transfer budget. While subsidies to parastatals such
as the Zimbabwe Iron and Stec! Company, National Railways of Zimbabwe,
and Air Zimbabwe have all been significant; grants by the Ministry of Edu-
cation to private schools probably constitutes the biggest single transfer.
Interest payments have also been growing rapidly.

Turning more specifically to food subsidies, the first point to emphasisc is
that we are considering such subsidies within a general system of pricc con-
trols. The subsidics are paid on administered prices, not market dctermincd
ones. Apart from general price controls which include the current price
freeze, there are specific controls relating to food and food producers.
Government sets both the producer and the consumer prices of controlicd
products, which include most basic foodstuffs. In addition, government scts
the prices of some inputs such as fertilizer, electricity, coal, and railway
transport. In practice, the price controls on food are probably thc most
effective of the whole price control system.

The main agricultural products subject to price control are maize, sor-
ghum, groundnuts, soyabeans, wheat, and coffee which are all traded by the
Grain Marketing Board; cotton, traded by the Cotton Marketing Board; beefl
and sheep, iraded by the Cold Storage Commission; and milk and diary prod-
ucts, traded by the Diary Marketing Board. Both producer and wholcsale
prices for these products are set by the government through the Agricultural
Marketing Authority (AMA). Where the wholesale price is set in relation to

4n constructing this table, repayment of borrowings were offset
against mew borrowings, so the iotals do mot correspond with those in
published government sources. Because this reduces overall disbursements, it
makes the shares of components higher than they might otherwise be.
Nevertheless, it is a reasonable way to present government finances.



Tabic 1. Food subsidies in relation to other components of central government budget, Zimbabwe.

Item 1980-81 1981-82 198283 1983-84 1984-85 1985-86 198687 1987-88
Millions of Z$§ {Nominal Terms)
Goods and Services 598.6 7633 910.1 10531 11118 1M61 16747 22785
Total transfers 5385 685.7 909.9 1770.2 1326.3 1559.2 1871.3 1588.4
Food subsidies 68.7 122.1 1265 645 149.7 155.0 1685 210.1
Other subsidies 2974 346.6 507.6 7605 739.3 8808 1080.9 6123
Other transfers 1724 2170 2758 3452 437.3 5234 627.9 766.0
Other expenditure 144.6 2319 426.4 kiR 481.7 3898 501.3 748.7
DISBURSEMENTS (TOTAL) 12817 16809 22464 26178 29198 32951 40533 46156
Revenue 1000.2 1359.1 1765.0 19436 2131.7 25193 29539 3478.0
Deficit -2815  -3218 4814 6742  -7881 -7758  -10994  -1145.6
Aid nct borrowing 00 54 4.2 569 81.1 P95 1025 158.0
RECEIPTS (TOTAL) 1281.7 16809 22464 26178 29198 32951 40533 46156
Percentage of Total Disbursements
Goods and services 46.7 454 405 402 8.1 409 413 494
Total transfers 420 408 405 4.7 454 473 46.3 344
Food subsidies 54 13 5.6 25 51 4.7 42 4.6
Other subsidies 232 20.6 226 29.1 253 26.7 26.7 13.3
Other transfers 135 12.9 123 132 15.0 15.9 155 16.6
Other Expenditure 113 138 19.0 15.1 165 118 124 16.2
DISBURSEMENTS (TOTAL) 1000 100.0 100.0 100.0 100.0 100.0 100.0 .100.0
Revenue 70 80.9 78.6 742 73.0 765 729 75.2
Deficit -22.0 -19.1 -214 -25.8 -27.0 -235 -27.1 -248
Aid 00 0.3 1.1 22 28 30 25 34
Net borrowing 220 188 204 236 242 205 24.6 214
RECEIPTS (TOTAL) 1000 1000 1000 1000 1000 100.0 100.0 100.0
Ratio to GDP (Market Prices) of (%): .
Food subsidics 1.86 264 2.3 1.03 2.12 1.85 1.78 2.02
Budget deficit 163 6.97 891 10.75 11.18 9.25 11.61 11.00
Gross borrowings 12.17 11.18 1454 13.84 14.23 11.92 16.40 14.37

Source:  Zimbabwe, (various dates a, b)

62l SNOILJO ADI'10d ALRIN123S AOOA -VOIILVY NYTHLN0S
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the producer price so the responsible authority is unable to cover its costs,
the losses are paid out of the central government budget. These subsidics
have risen considerably over the ycars. There were also subsidies paid by
government to private food processors which are related to maize mcal,
flour, edible oils and opaque beer.

+Table 2, which summarises the allocation of food subsidies since

independence, shows that the subsidies to private firms have been phased
out. However, those to marketing boards have continued and have grown in
nominal terins, despite some fluctuations.

Several features of the subsidy system need to be highlighted.

oIt is difficult to calculate the precise quantitative impact of subsidies
on consumers because of the way they operate. Producer and consumer
priccs are set and the relevant marketing board incurs losses. The
precise loss is only known some years later after auditing. Thus, the
subsidy appearing in the annual budget actually covers losses incurred
some years ecarlier. For example, the Z$2.5 million maize meal subsidy
in 1986-87 actually related to outstanding losses from previous years.

o Because prices are set at the start of the agricultural season, it is im-
possible to know precisely how much the subsidy will be. Indeed,
because losses are only reflected in the budget several years later, it is
impossible to know what level of subsidy was required--until some years
after the season concerned.

o The system is likely to be pro-cyclical. The better the secason, the
higher the marketing board’s losses. Therefore, the AMA will have to
borrow more in the money market to finance its operating costs, which
should push up aggregate monctary demand in years in which it is
already high. In bad seasons, the opposite is true.

o Because of the lag between when the loss is incurred and it entering
the central budget, there is no obvious connection between the state of
the economy and the impact of subsidies on aggregate demand.

Impact of subsidy reduction on consumer prices

Attempts to reduce subsidies have been accompanied by sharp increases in
administered consumer prices. For example, the price of roller meal was
raised by 50% in 1982 and a further 40-45% in 1983. Beef prices were raised
by 30% in 1982 and up to 55% in 1983. The same pattern of relatively sud-
den increases applies across the board to the controlled products. In fact,
this was one of the grounds on which the Chavunduka Report criticised sub-
sidies--that they would lead to periods of stagnant prices followed by sudden
and sharp increases as the financial burden became too great. While all of
the critics argued that government should phase out subsidies in an orderly
manner to avoid sudden price hikes, this advice does not seem to have been




Tablc2  Food subsidics in Zimbebwe, 1980-81 10 1967-88 (Z$ million)

Item 198081 198182 198283 198384 198485 198586 198687 198788
To marketing boards:
Beef 9619. 25730 33289 36518 41,630 39283} }
Dairy 4110 10354 18329} 31682 39,329} }
Maize 9,662 5110 22910} 86000° 36719 43731} 1660007} 210,101*
1919 956 0} 4,608 1,608} }
Wheat 0 0 0 0 11,638 9173} }
Sorghum 0 0 0 0 1,400 81} }
Total 25310 42,150 74528 122518 127676 133,715 166,000
To private firms:
Bakers flour 6,663 8500 1939 0 0 0 0 0
Edible oils 5,200 6,200 0 0 0 0 0 0
Maize Meal 20,150 64,800 49,186 28000 22000 15000 2,500 0
Opaque beer 1,048 400 0 0 0 0 0 0
Total 33567 799500 SL125 28000 22000 15000 2,500 0
Total food subsidies: :
58875 112050 125653 150518 149,676 148,715 168500 210,101

3pData not available by category. This value is the total for categories to the keft of the numbers.
Source: Zimbabwe (various dates, b)
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followed. Thus, in September 1983 when the first major round of subsidy
removals was made, the food price index for low income families rose by
26.9% over its August level.

Producer or consumer subsidies

The final general issue is the extent to which the subsidies are producer or
consumer subsidies. Callear, Jansen and Thomson (Callear, 1981; Jansen,
1982; Thomson, 1985) have addressed this topic, so I will only highlight the
theoretical issues.

The question of who is being subsidised hinges on what the price of the
product would be in the absence of the subsidy. In a free market system,
the reference price would be the market clearing price. We would normally
expect the subsidy to be sharcd between producers and consumers, unless
supply or demand is perfectly inclastic. This sharing is independent of to
whom the financial subsidy is paid to in the first instance.

Because we do not have a free market, the normal choice is to take the
border price as the reference price, arguing that the border price reflects
the opportunity cost of the product concerned. Because of the assumption
of perfectly elastic world demand and supply, this procedure ends up with
the entire (implicit) subsidy going to either consumers (controlled price
below border price) or producers (controlled price above border price)--
unless there are separate producer and consunier prices.

Border prices are widely used as refcrence prices. However, we should
note the following. First, at a theoretical level there is reason to question
the extent to which policy makers should take border prices as shadow
prices. In theory, shadow prices are the dual of the objective function from
which a constrained optimum allocation of resources can be derived. It is
not intuitively obvious that a national objective function would give rise to
a set of shadow prices that coincides with the set of border prices--
particularly if that objective function includes a distributive component and
we do not assume that perfect redistribution is possible. Of course, this
argument applies equally to the use of some notional market clearing price
as a reference price.

Second, if all price controls were removed so that the market became a
free market, the market clearing price would not be the current border
price. At the very least, we have to calculate what changes in the exchange
rate that complete liberalization would imply.

Third, at a practical level, it is problematic whether we use import
parity or export parity prices as the border price. Although a rule of
thumb is used--it depends whether the good is imported or exported--1 am
not sure that it is quite so clear cut.
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Thus, there is always some basis to criticise empirical attempts to
measure implicit subsidies. As reported above, Jansen and, I believe,
Thomson calculated that producers are generally paid above the appropriate
border price; so it could be argued that they are subsidised. I am not sure
how far the Commercial Farmers’ Union would agree.

An interesting avenue for some further work arises from the fact that a
subsidy to producers operates rather like a devaluation. Because of the
subsidy, the domestic producer price can be that much higher than foreign
competitors, before they are unable to compete. A devaluation has the same
effect. Calculating the equivalent devaluation needed to give the producers
the equivalent level of protection that they currently get through the
subsidies might provide further insight into the requirements of a
Liberalization process.

OBSERVATIONS ON THE SUBSIDY DEBATE

Since there are some recurring themes in the criticisms of subsidies, we can
speak of a conventional wisdom on the subject. The main components of
this conventional wisdom are that the economy, and more precisely the
budget, cannot sustain the burden which subsidies are placing on them (the
macroeconomic/fiscal critique); and that subsidies are inefficiently targeted,
are inequitable, and may even harm the rural poor (the mistargeting
critique). The rest of this paper is structured around these two main issues.
To provide a more specific focus, I will keep in mind the question of food
security and subsidies, although sometimes my argument will be more general.
Before looking at each of these critiques, I wish to make some genecral
points concerning the approach to food security.

Appropriate food sccurity concerns

As an outside observer of the food security debate, it appears that the
concerns of the experts have broadened. Initially, the concern was at a
relatively aggregate level, with a tendency to regard food security as a
national question--does the country produce a surplus or not? More
recently rescarchers have recognized that a national surplus is not a
sufficient condition to ensurc that people do not starve. The currently
accepted definition of food security seems to be "access by all people at all
times to enough food for an active, healthy life" (World Bank, 1986; p. 1).
This places emphasis not only on the household level, but also on income
distributional--rather than simply income generational-issues. Thus,
rescarch interests have shifted away from national issues towards houschold
and intra-household questions.
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This trend is correct. Indeed, I expect and wish it to go further to
consider some of the intrahousehold issues being raised in the literature on
women in development. But we clearly need to be careful not to throw out
the baby with the bath water. National issues are important. I am not
thinking simply of questions such as storage, transport, and other
infrastructural issues which are still being examined; but the whole range of
macroeconomic issues, stabilisation, and trade policies etc. which impact on
the level and distribution of incomes. Macrocconomic management of the
economy can have as great an impact on incomes and income distribution as,
for example, drought and rain.

Clearly subsidies impact on food security through both their
microeconomic impact on resource allocation and their macroeconomic impact
through the budget and balance of payments. Thercfore, we need to locate
the households we are studying in the overall economic framework.

Second, there appears de facto to be a tendency to regard food security
issues as primarily the concern of agricultural economists. When somcone
says they are conducting research on food security, one immediately has a
picture of them working on something to do with peasant households, or at
least in rural areas. Of coursc, this is not a universal tendency. We do
find literature refercnce to the urban unemployed or the urban informal
sector, but these groups are not a major focus of food security researchers.

Discussions of food security must include urban workers for several
reasons. First, although there is a tendency to dismiss them as being among
an elite who have no problems of poverty, this is not true. Second, there
are important linkages between the sectors, with members of the same
household operating in both. Since policies which directly impact on urban
workers indirectly impact on rural households as well, there needs to be a
component of food security resecarch which looks specifically at urban
households.

To properly examine these issues, one must use a relatively formal modcl
of household behaviour, distinguishing between different categories of
houschold and locating them within the broader framework of the .economy.
Some of the data needed for such an exercise can be drawn from the
household survey work being done by the Central Statistics Office, the
Zimbabwe Institute of Development Studies, and individual researchers such
as Jeremy Jackson and Jayne Stanning. With the decision by the Central
Statistics Office to build a social accounting matrix for Zimbabwe, we hope
to obtain some of the data needed to put these micro surveys into an
internally consistent picture of the economy. However we will still need a
lot of work and debate to formulate appropriate models for the data.

Since we do not yet have this analytical apparatus, most of what I wish
to do is very speculative and based on prejudged speculations about what I
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think the data shows. However, I hope it may stimulate some ideas, even if
only because I am wrong. Let me now consider cach of the two
conventional critiques I referred to above. :

The macrocconomic/fiscal critique

Formerly, students of macroeconomics were told that subsidies were a form
of transfer payments. Therefore, they had no macroeconomic consequences,
unless there were differences in the marginal propensities to consume of the
groups between whom the transfer was being effected. In that case, a
transfer from rich-to-poor would raise the consumption level and reduce the
savings level for any given level of national income. But in the absence of
such differences, this old (Keynesian) approach simply tells us to net
transfers out of the public accounts and ignore them.

A more sophisticated Keynesian approach acknowledges tax revenue
constraints and point to the opportunity costs operating between different
items on the expenditure side of the budget. This, for example, underlies
the critique raised by Callear when she argued that the subsidy programme
diverted moncy away from the resettlement programme which would have
more directly treated the problem of rural poverty. While this is analytically
correct, we need to use a political economy approach to government
expenditures to understand whether or not it is applicable to Zimbabwe.
Using the hindsight that was denied to Callear, there are some grounds for
questioning whether any monies saved from subsidy removal would have
been channelled into a more vigorous land resettlement programme. As with
all alternative proposals, we must be satisfied not only that they are
theoretically preferable; but also that they are likely to be introduced,
given the political and economic realities. I think that this runs through
the whole debate. It could be argued that government has accepted the
advice to cut subsidies without adequately implementing alternatives that
have been put forward.

The more modern macroeconomic critique of subsidies focuses on their
monetary consequences. They are seen as contributing to the deficit and
thus to government borrowing and monetary expansion. More precisely, this
approach does not distinguish between categories of government outlay, as
far as their consequences on the deficit are concerned.

Since this is not a paper on monetary theory, let us accept that
government deficits do increase the money supply. The importance of food
subsidies is then an empirical question. How important in fact are food
subsidies in contributing to the government’s deficit in Zimbabwe? Table 1
shows that in the post-independence period, food subsidies amounted to
between 2.5% and 7.3% of expenditure. (We could make this figure lower by
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not netting out repayment of borrowings). Over the whole period, they
averaged to 4.8%.

Assuming tax revenues remained the same after withdrawing the food
subsidies, then the deficit would have fallen by the amount of the food
subsidy. This would have reduced the deficit in 1981-82 by 37.9% and in
other years by a smaller proportion. But can we assume that the tax
revenue would remain constant? A priori, there are a number of factors
which would cause it to change. Although a general equilibrium model is
needed to assess the net cffect of these factors, intuition tells us that tax
revenues would decline. First, there is the general deflationary effect of
the deficit reduction. Second, if removing the subsidy reduces producer
prices of the subsidised products, it would also reduce producer’s incomes
and taxes. Third, if consumer prices rose, consumers would shift
expenditures away from other commodities (in so far as the subsidised
products arc basic and have a relatively inelastic demand) which would
reduce sales tax revenues. Thus, it is likely that since removing food
subsidies would lead to a fall in revenue, it would reduce the deficit less
than the amount by which food subsidies were reduced.

Even if removing the food subsidies cut the deficit by somewhat less than
20%, in Zimbabwe’s curreat economic situation this would still be significant.
However, food subsidies are not the largest form of subsidy in Zimbabwe.
To some extent, the question of food subsidies is coloured by the overall
level of subsidies in the budget. The general and obvious point is that
reducing the former should be viewed in the context of a programme to
reduce the latter. It government is to reduce its deficit by reducing
subsidies, there are other subsidies which should probably be higher priority
candidates for cuts.

At a less aggregated level, there are the whole set of arguments very
much related to the liberalization debate which concentrates on the
"distortions" created by subsidies; particularly the effect they have on the
production and consumption of tradables.

We saw above that the redistribution resulting from removing the food
subsidies would result in higher consumption and reduced savings. Thus, it
would affect the resource balance, accumulation, and future economic growth.
But this is surely the consequence of any redistributive programme; one
might even say, the intended consequence. To present this as a criticism
of subsidies is, in essence, to question the desirability of a sigmificant
change in Zimbabwe’s inherited income distribution.

A related point is most clearly articulated by Jansen, who argued that
consumer subsidies were "leading to artificially high demands for the
subsidized products” (Jansen, 1982, p. 27). I think this is correct, but have
some difficulty in seeing it as a criticism of subsidies. The point of the
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subsidies is fundamentally a redistributive one. They are intended to raise
the real income of the poor. Therefore, we would expect increased
consumption of the subsidised products. In countries where most food is
imported, there may be balance of payments consequences of subsidising food
imports, but this does not apply to Zimbabwe.

One of the main thrusts of the critics of subsidies in Zimbabwe is that they
are inequitable. This centres around the evidence that, in some cases, more
of the subsidies go to high income families. In other words, the subsidies
are badly targeted. This argument is reflected in official statements on the
issue.

Even accepting the evidence at face value, this argument is badly
constructed. Badly targeted subsidies are not necessarily incquitable. They
reduce the progressivity of the fiscal system, making the redistribution of
income less than it would appear from an examination of the tax system
alone. But this is not the same as increasing inequality since the
distribution of income is likely to be better with the tax/expenditure system
than without it.

In any event, considering the relative impact of the subsidies on the
real incomes of the rich and the poor, even a badly targeted subsidy will
raise the real income of the poor more than it raises that of the rich.

What can be argued, and generally is by the critics, is that a badly
targeted subsidy is inefficient. This undcrlies the critique of blanket
subsidies and the call for a more selectively targeted system. However, as
cconomists we should not accept at face value the view that a selectively
targeted system is more efficient than a blanket one. We should look at he
costs of administering the two alternatives. In a sense, that portion of the
blaanket subsidies which does not hit the target can be regarded as part of
the cost. Given that even selectively targeted subsidies will have some
leakage, that their adiainistrative costs are likely to be considerably higher
than .a blanket system such as Zimbabwe’s, and that there is probably much
more scope for abuse; should we accept a prima facie case in favour of
selectively targeted subsidies?

To this general argument we should add some technical issues, To my
knowledge, none of the critics of blanket subsidies have presented details on
what specific selectively targeted subsidies they feel could work in
Zimbabwe. We should carefully consider the assumption of separable markets
which underlies the case for selective targeting. While there are examples
of selectively targeted subsidies in other countries, the successful ones are
generally aimed at important, but relatively narrow groups--such as
households with malnourished children under five or with lactating mothers

—
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rather than with the poor in general. This evidence does not contradict the
argument that blanket subsidies might be the most efficient way of reaching
a wide stratum of the poor.

In Zimbabwe, the Child Supplementary Feeding Schemes are a selectively
targeted subsidy. Since some reports suggest childrens’ meals at home have
been reduced once they received meals at school, the sch: . * may not
improve their overall diet. This example shows the importar - of taking
into account fungibility and substitution when targeting sub.dies. In
practice, the selected target may not be the one that is hit.

The position taken by the Riddell Commission, but not picked up by other
critics of subsidies, was that government should remove subsidies in
conjunction with policies designed to increase the incomes of the poor. In
particular, they recommend providing immediate access to better land for the
rural poor and a phased introduction of poverty datum line based minimum
wages for the working poor. In fact, it appears they saw thcse measures as
required prior to any reduction of subsidies.

Mistargeting and inequity issues arc most commonly raised in Zimbabwe
with respect to urban and rural populations. It is commonly accepted that
the bulk of the poor live in the rural areas, while the bulk of the subsidies
go to urban consumers. Again, this conventional wisdom needs to be
carcfully examined. The analysis of microeconszic hoizehold survey data
being collected by a growing number of rescarchers can make an important
contribution to testing this supposition. In the absence of clear rural
household models, let me continue to make some speculative obscrvations.

First, consider the questice of remittanccs. We know that remittances
are received by over 30% of communal households; that for these households
remittances constitute an important source of income; and that there is
evidence that child nutrition is higher in rural households recciving
rcmittances than in those that arc not. How do subsidies affect
remittances?  Unless remittances are seen by the remitting households as
inferior goods, we would expect them to be positively related to subsidies.
Conversely, removing subsidiecs will reduce the real income of urban
members of households and, ceteris paribus, reduce remittances. Sccond,
remittances are often in-kind rather than cash. ‘'There is evidence that
during the drought, subsidised maize meal flowed to the rural areas. Thus,
the final consumer (the recipient of the subsidy) may not be the initial
purchaser. The fall in real income for urban dwellers, consequent npon
subsidy removal, will reduce flows of other goods--particularly productive
inputs and small capital items. It is clear the remittances are one channel
through which the removal of subsidies can have a ncgative impact on
production, consumption, and accumulation in communal lands. Thus, any
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houschold modeling undertaken has to reflect a clear understanding of the
nature and role of remittances.

Second, consider the more direct impact of subsidy removal on communal
households. The critics of subsidies have argued that subsidies are likely to
have a negative impact on these houschoids. Let us further analyse this
argument. In the first place, we have to differentiate between houscholds,
as some of the critics do. The fundamental dichotomy is between those
households which are net consumers of subsidised food and those which are
net producers. As argued clsewhere (Davies and Sanders, 1987), the risc in
prices following attempts to rcduce subsidics reduced real incomes of nct
consumers and raised those of net producers. Furthermore, we argued that
there are signs that the proportion of net consuming houscholds is growing,

A more thorough analysis would make finer distinctions than this simple
dichotomy. Among producers, it would be uccful to distinguish between
those that produce the controlled good and receive the controlled price (i.c.,
most commercial farmers); those that produce the controlled good, but do
not reccive the controlled price (i.e., peasants who do not sell to the
marketing boards); and those that do not produce the controlled good.

For producers in the first category, the crucial issue is ths extent to
which the controlled price is above or below the price they would otherwise
obtain. As argued previously, the answer is not immediately obvious and
requires further work.

The conventional wisdom accepts that subsidies reduce the prices
received by producers in the second category, since the cffective price for
them is that which the consumers pay. While this seems probable, it is not
certain. For example we can adapt an argument from the analysis of buffer
stocks, that suggests that those outside the system might receive higher
prices. Crudcly, assume that the consumers have $100 to spend on buying
100 units at $1 each. The controlled price of $0.50 covers one-half the
supply. Consumers have satisfied one-half of their demand for only $25.
They might be willing to pay a higher price to obtain the remainder. If
they paid $1.50 each, they ‘vould spend $75 to get the remaining 50 units,
and would have spent $100 overall. Obviously, substitution and elasticities
affect the numerical outcome, but the net effect could be the same. Those
outside the controlled market receive a higher price than those inside it; and
depending on the actual numbers, possibly even higher than the market
price. -

The argument underlying the conventional wisdom goes as follows. The
market is for a homogeneous product. Therefore, as far as consumers are
concerned, controlled output and uncontrolled output are perfect substitutes.
According to basic demand theory, reducing the price of a substitute leads
to a fall in the price of the product. Thercfore, if the price controls
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reduce the price of the output from the marketing boards, they should
reduce the price in the informal peasant market. Howcver, the altcrnative
argument is that controlling the price of marketing board output creates
excess demand and therefore increases the demand for and the price of the
uncontrolled output.

Subsidies should have an income effect on the demand for the output of
producers in the third category. How this will work depends upon the
change in relative real incomes that takes placc and what commodity the
particular producer sells. It is possible that informal sector producers who
produce wage goods will find that demand for their product rises, while
producers who produce luxury good will find that their demand falls.

CONCLUSION

This paper raises question about the conventional wisdom regarding subsidies
in Zimbabwe, by showing that there are several questions that can still be
asked, or need still to be answered. In essence, while there are valid
criticism of blanket subsidies, it is wrong to make a blanket dismissal of
them.

In the debates over market liberalization, my concern over the rejection
of subsidies is a specific instance of a wider concern I have with
liberalization policies. Thc case against subsidies fundamentally rests on a
view that in a free market (or in the absence of a free market, frce tradc)
the allocation of resources is optimal. This of course is the basis for all
liberalization arguments. Numerous theoretical and practical objections have
been raised against this view in the history of economic thought.
Currently, we appear to be going through period in which free market views
are dominant, but the pendulum will swing back.

The case for liberalization fundamentally assumes that it is possible to
redistribute income in any way we wish, so that the income distribution
arising from a specific system of production is irrclevant in judging that
system. Thus, we can concentratc on cfficiency, comparative advantage,
border prices, etc. and ignore any distributional consequences. If we accept
this premise, then we also have to acccpt that governments are expected to
redistribute incomc and that a tax/subsidy system is a legitimate aad
standard way of doing so. In this case, the debate should now concentrate
much more specifically and practically on improving the redistributive
mechanisms in Zimbabwe,

However, if we belicve, as I do, that production and distribution are not
separable and that there are practical limits to feasible redistribution; then
the primary distribution of income is an important aspect of any system of
production. In this case, although subsidies and other redistributive
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mecchanisms might have a short-run welfare impact, their impact on asset
ownership and patterns of accumulation is of greater concern. Perhaps this is
the line along which further work should be undertaken.
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MARKET LIBERALIZATION AND
FOOD SECURITY IN MALI

J. Dionc and J. Staatz 1
INTRODUCTION

Since 1981 Mali has becn fundamentally restructuring its economy, aimed at
placing greater reliance on the market as a coordinating mechanism, redefin-
ing the state’s role in the economy, and stabilising macroeconomic variables
such as the balance of payments, the government budget, the rate of infla-
tion, and the growth of national income. This structural adjustment process
has involved a broad range of activities, including rewriting of the commer-
cial and fiscal codes. The centerpicce of the reforms has been the liberal-
ization of the cereal markets, under the multi-donor financed Cereal Market
Restructuring Project, known by its French acronym, PRMC.

This paper describes the background and goals of the PRMC, evaluates its
performance during its first six years, discuss the role of food security re-
search in informing the reform process, and draws implications from the Ma-
lian experiecnce for the design of market liberalization and related policy
rescarch elsewhere in Africa.

BACKGROUND TO THE PRMC

A short history of agricultural policy in Mali
Mali is among the poorest countrics in the world, with a 1985 per capita
GNP estimated at USS$IS0 (World Bank, 1987, p. 202). The physical resource
base is perhaps the most diverse of any Sahclian country, ranging from the
Sahara desert in the north (which covers approximately 65% of the country’s
total area) to Sudano-Guinean areas in the south receiving over 1,400 mm of
rainfall per ycar. Dryland agriculture and livestock raising employ the bulk
of the population. Irrigated farming, flood-recession agriculture, and fishing
are important along the country’s three major rivers--the Niger, the Bani,
and the Senegal.

Approximately 70% of total calories in the Malian diet come from cereals,
with millet, maize and sorghum accounting for about 85% of the cereal cal-

1Graduate Research Assistant, Department of Agricultural Economics,
Michigan Statc University and former Director of the CESA-MSU Food
Security Research Project in Mali; and Associate Professor, Department of
Agricultural Economics, Michigan State University, respectively.
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orics. Rice, of which approximately 50% is imported, is produced mainly in
government-organized perimeters such as the Office du Niger, and is widcly-
consumed in urban areas. Cotton (grown in the south) and livestock are the
two most important forcign cxchange sources. Although in recent years the
Malian government and donors have given priority to university training in
agriculture and social sciences, traincd pcrsonncl arc extremely scarce, and
the quality of statistical data on the rural ecconomy is limited.

The French colonial strategy called for Mali, with its low population den-
sity and’irrigation potential, to become the brecadbasket of French West
Africa. Until thc mid-1960s Mali was a food cxporter, but sincc that time
bad weather and bad policy have slowed agricultural growth. Throughout the
1970s Mali became increasingly dcpendent on food imports, particularly food
aid (MSU-CESA Working Papcr, 86-04).

At independence in 1960, Mali opted for a radical socialist development
path, aimed at achieving rapid cconomic transformation through extracting
the economic surplus from agriculture for investment in other sectors. The
Modibo Keita government (1960 to 1968) adoptcd central planning and set up
a plethora of staic enterprises, including state farms, producer cooperatives,
and state trading organizations. In 1964 the state created an official grain
marketing agency, the Office Malien des Produits Agricoles (OPAM), to re-
place a similar colonial entity set up in 1958, and granted OPAM a legal
monopoly on the grain trade. OPAM sold grain through consumer coopera-
tives, mainly to government employees. Roadblocks were established to limit
illegal grain movement.

The state fixed official consumer and producer prices for cereals, with
the stated aim of achieving three seemingly incompatible objectives: increas-
ing rural incomes, providing cheap cereals to the urban areas, and extracting
a surplus from agriculture to finance state investment in other sectors.
These objectives could be achieved simultaneously only if productivity grew
rapidly in the cereal subsector, but lacking basic investment in research and
rural infrastructure, no productivity gains were forthcoming. In practice,
the goals of providing cheap grain to the cities and extracting a surplus
from agriculture dominated, and official producer prices were held low. Be-
cause farmers were unwilling to voluntarily sell sufficient grain to the state
at these prices, OPAM resorted to forced deliveries and to financing the
subsidized consumer price through accumulated deficits.

A military coup in 1968 brought the present government to power. The
new leaders abandoned some of the more radical economic initiatives and in

2This paragraph draws heavily on Humphreys, 1986, pp 1-2.
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carly 1969 abolished OPAM’s official monopoly. However, the experiment
with liberalization was shortlived, as OPAM accused the private merchants
with whom it had contracted for grain of failing to honor their agreements.
By the end of 1969, the government reinstated OPAM’s legal monopoly, which
remained in effect until the PRMC got under way in 1982, In addition, dur-
ing and shortly after the drought of the late 1960s and early 1970s the gov-
ernment set up, often with strong donor support, numerous integrated rural
development organizations. These "Operations de Developpement Rural”
(ODRs) and "Actions,” were responsible for regional development operations
and these ODRs often acted as cereal marketing agents of OPAM.

Even during the Modibo Keita regime, OPAM’s monopoly was more fic-
tional than real. Although private trade was repressed, it continued to op-
erate, and OPAM handled only 20-40% of total grain marketings (Humphreys,
1986, p. 5). Since merely 15% of total production was marketed, only about
3-6% of total production moved through OPAM at official prices. OPAM’s
share of rice marketings was much higher than its share of coarse grains
(millet, maize, and sorghum), as rice was produced largely in irrigation peri-
meters controlled by the ODRs. The repression of private trade, while not
enough to climinate it, undoubtedly increased transaction costs. Although
private trade in cercals remained illegal under the new regime (except for
the bricf experiment with liberalization in 1969), private trade was tolerated,
but the degree of toleration varied depended on market conditions, With the
1971 to 1973 drought, OPAM also became the main distribution channel for
food aid in Mali, a role which it has retained.

Pressure for cereal market liberalization

During the drought years of the early 1970s, Mali imported large amounts of
grain on both commercial and concessional terms. OPAM was obliged to sell
the commercial imports at the low official consumer price, which led to an
increasing budget deficit. To stimulate production after the drought, the
government raised official producer prices, but without a proportional in-
crease in consumer prices, and forced OPAM to finance the implicit consum-
er subsidies. As a result of these actions and OPAM’s weak financial man-
agement, OPAM’s cumulative budget deficit reached CFAF 20 billion (US$80
million) by 1976-77, equivalent to three times its annual grain sales (Humph-
reys, 1986, p. 7).

Donor pressure for cereal market reform built during the late 1970s.
Donors were increasingly reluctant to finance OPAM'’s accumulating deficits
due to concerns about OPAM mismanagement (the U.S. cut off food aid to
Mali for three years because OPAM was unable to account for previous aid)
and the perception that OPAM’s official monopoly and the system of official
prices acted as major disincentives to domestic grain producers. In 1978,
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FAO and the major donors commissioned a study (thc de Mecl report), the
conclusions of which reinforced the donors’ concerns and called for a major
overhaul of grain-markeling policy in Mali. In response to the de Mccl re-
port, the government agreed, in March 198, to a reform program that aimed
at increasing official producer and consumer prices; liberalizing grain tradc
to include private traders; and improving OPAM'’s operating efficicncy.

The reforms that became embodied in the PRMC were based on the idca
of using food aid to finance market reform. 1In exchange for a scries of
promised reforms, 10 major donors> pledged multi-year shipments of program
food aid. This food aid was sold, with the reflow money going into a com-
mon fund controlled by the donors. These funds were to be used to finance
specific market-restructuring actions agreed to both by the donors (who first
had to agree unanimously among themselves on a course of action) and thc
government. Donor proposals were initially developed by a donor technical
committee, debated among the various donors at the political level, and then
proposed to the Malian government.

Basic assumptions of the rcforms

The PRMC was launched with several preconceptions on the part of both the
donors and the government about how the cereal subsector functioned, but
with very little empirical information on the structurec of production and
marketing. For example, in 1981 the only time series on market prices of
cereals (as opposed to official prices) that existed was for retail prices in
Bamako. Lacking any farm- or rural-market-level price series, it was impos-
sible to have baseline figures against which to measure the impact of lib-
eralization. Furthermore, the initial design of the PRMC made little provi-
sion for strengthening the capacity of the government to monitor the impact
of the reforms at the farm level, although it did sct up a program of mon-
itoring retail prices in the regional capitals.

Five basic assumptions undergirded the initial phase of the PRMC:

o Official producer prices matter. The PRMC program assumed that by
raising official producer prices, farm-level incentives to produce cer-
eals would increase. This in turn assumed that official priccs were
closely related to the prices farmers actually received for their cereals

3The World Food Programme (which acted as the project secretariat),
Belgium, Canada, the European Community, France, Great Britain, the
Netherlands, the United States, West Germany, and Austria.
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(which was truc for ricc produced in large irrigation perimeters, but
much less truc for coarsc grains), and that farmers made their cercal
production dccisions primarily bascd on commcrcial considcrations. It
also assumed that if farm prices incrcased, farmers had the capacity
and werc willing to cxpand production in response to those prices.

o All farmers are nct scllers. The PRMC called for higher producer
prices to not only incrcase production but also to raise rural incomcs,
as the donors argucd that previous price policy had taxed rural produ-
cers to the benefit of urban consumers. Higher grain prices were scen
as uniformly helping all farmers, since all farmers were assumed to be
nct scllers of cereals.

o Private traders would quickly scize the opportunitics opcned up by
libcralization. The designers of the PRMC implicitly assumed that the
major constraint facing private grain tradcrs was the anti-merchant
policies of the state. Once these were lifted, private traders would
rush in to fill the vacuum left by OPAM’s rclinquishing of its official
monopoly. This assumed that traders would immediately accept the
rcforms at face value and, hence, rapidly invest in expanding their
opecrations. It also assumed that traders faced few other constraints
in expanding their opcrations, such as a lack of working capital.

o OPAM should continue to exist. At no time did anyone seriously sug-
gest abolishing OPAM. The desire to maintain OPAM reflected both
the donors’ need to have a Malian government institution through
which they could channel food aid and recognition of the political
necessity of protecting certain of OPAM’s privileged clientele, such as
the army, from higher grain prices. These factors explain the appar-
ent paradox that most of the actions undertaken during the first phase
of the PRMC were aimed at strengthening OPAM, rather than the pri-
vate sector.

o Mali would continue to experience cereal deficits. This assumption
had two implications: official prices, if not raised, would always lie
below market prices and act as a brake on production, and food aid
would continuc to be an appropriate mechanism to fund the reforms.

The cxperience of the next 6 years showed that all these assumptions,

except that "OPAM should continue to exist”, were to some degree incorrect.
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IMPLEMENTATION AND ACHIEVEMENTS

To achieve the goals of increasing official producer and consumer prices,
liberalizing the grain trade, and improving OPAM’s operating efficiency, the
government, with donor financing, undertook the following actions during the
6 years from 1981-82 through 1986-87:

Actions with respect to OPAM

The préssures leading to the implementation of the PRMC evolved mainly
from the progressively disastrous financial situation of OPAM during the
1970s. It is therefore not surprising that most of the actions of the program
aimed explicitly at improving OPAM’s operations and its management of food
aid, in order to reduce or eliminate its financial losses and the need for
heavy government budget subsidies. These actions included:

Structural measures

o Reduction of personnel to lower payroll costs. The number of per-
manent employees was reduced by 14.4% beiween 1981-82 and 1985-86,
while temporary employment dropped by 97.8% (Table 1). Paradoxical-
ly, the total payroll bill of OPAM increased by [8.1% over this 4-year
period, mainly because newly hired staff had a higher level of
training.

o Reduction of the vehicle fleet to minimize fixed costs and contracting
with private truckers for most regular transport operations. OPAM’s
truck fleet decreased by almost two-thirds between 1981-82 and 1985-86
(Table 1), resulting in savings of CFAF 41.7 million (20.5%), on depre-
ciation accounts in 1985-86 compared with 1981-82, in spite of a sig-
nificant increase in the number of OPAM warehouses and amount of
other equipment during this period.

o Improvement of marketing management. The programme provided and
supported two expatriates to develop and assist in implementing im-
proved market information and accounting systems for OPAM,

o Increased access to funding. Of the CFAF 11.7 billion reflow funds
beween 1981-82 and 1985-86, 65% went directly or indirectly to or
through OPAM (Table 2). The improvement in financing is reflected in
the agency’s total level of indebtedness, (including short-term loans
for working capital), which fell by 48% in 1985-86 as compared with
1981-82--despite a doubling of the volume of coarse grain it traded
(82,000 mt in 1985-86 vs 41000 mt in 1981-82). The reduced level of -
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‘Tablc 1. Evolution of OPAM’s personncl and vehicie flect, 1981 to 1986, Mali.

198182 198283 1983-84 1984-85 1985-86

Personncl

Total 1869 1015 %46 828 755
Pcrmanent B69 819 792 820 744
Temporary 500 196 154 8 11
Number of trucks 64 k) 23 2 23
Payroll (CFAF million) 270 288 275 302 319
Depreciation (CFAF million) 200 155 155 157 159
OPAM's coarse grains

purchases ('000 mt) 41 41 26 2 82
OPAM's share of coarse

grains (%) 18 20 15 18 28

Source: OPAM's Report, national seminar on cereal policy (June 1987).

Table 2: Allocation of PRMC food reflow funds, 1981-87, Mali (CFAF million)

Allocation 1981-82 1982-83 1983-84 1984-85 1985-86 1986-87
OPAM dcficit coverage 4520 1950 4080 00 0.0 0.0
IPAM (miscellancous) 00 0.0 00 00 1,1615 0.0
Public sector imports 00 00 4250 12110 0.0 0.0
National security stocks 00 00 7250 00 00 7260
Price support through OPAM 0.0 00 2442 2478 24540 0.0
ON / OPAM 0.0 0.0 0.0 00 890 5392
ORS & ORM / OPAM 0.0 0.0 0.0 0.0 00 €00
Office du Niger 0.0 0.0 00 1520 0.0 0.0
Price Stabilisation and
Regulation Agency (OSRP) 0.0 0.0 00 3970 5500 0.0
Studies and Consulting 0.0 0.0 0.0 0.0 0.0 08
Private Trader Credit 0.0 0.0 0.0 090 00 5000
Farmer Coop Credit 0.0 0.0 0.0 0.0 00 5000
Total funds used 10954 28405 35673 26073 18154 119250
Total funds available 4520 1950 18022 20078 50615 28732
OPAM’s debt 19,7690 210190 68340 65450 103050 NA
OPAM’s intcrest cost 4380 4660 4500 20 2110 NA

ON =Office du Niger; ORS =Operation Riz Segou; ORM =Operation Riz Mopti
Source: PRMC Report, National Seminar on Cereal Policy (June 1987)
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faced, from CFAF 488 million in 1981-82 to CFAF 211 million in 1985-

86.

o Improvement of the overall financial situation. This goal was achicved
by a combination of actions, which included:

a reduction of physical grain losses from about 12% in 1981-82
to 25% for domestic grains and 5% for imported grains in
1985-86 as a result of less but better handling, tighter store
security, improved conservation techniques, and enforcement of
penalties for losses under private transport contracts;

better forward planning to minimize grain shipments;

a reduction of fixed truck fleet costs;

a rcduction of interest costs following Mali’'s entry in the
West African Monetary Union (WAMU); and

an increase of the spread between official producer and con-
sumer prices.

These actions reduced OPAM’s annual operating deficits, from CFAF 2.6
billion in 1980-81 to CFAF 833 million in 1985-6 (Table 3).

Tablc 2. Evolution of OPAM’s dcficit, Mali, 1973-74 to 1985-85. (CFAF mil-

lion)
Period Deficit Cumulated Subsidies
Year Deficit
1973-74 5,922 5,966
1974-75 1,012 6,934 0
1975-76 1,946 8,880 0
1976-77 2,088 10,968 0
1977-78 370 11,338 0
1978-79 2,188 13,526 560
1979-80 4273 17,799 1,627
1980-81 2,600 20,399 588
1981-82 1,611 22,010 452
1982-83 1,423 23,433 195
1983-84 1,382 24,815 408
1984-85 1,029 25,844 269
1985-86 833 26,677 NA

Source: OPAM’s accounts, PRMC Reports.
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Tradc libcralization

The first official step in grain trade liberalization was a decree signed on
Dccember 24, 1981, which authorized any person or association performing a
commercial or an agricultural activity--and authorized by the Ministry of
Commerce to do so--to trade coarse grains (millct, sorghum and maizc) all
over the country during the 1981-82 campaign. This decrece was followcd by
two laws in February 1982 that legalized private trade, eliminated OPAM’s
monopoly rights, and redefined its role as:

o supplying public-intercst institutions (thc army, police, hospitals,

schools and penitcntiaries) and chronic dcficit zones;

o constituting and managing national security stocks of grain;

o intervening through buying and sclling on the market to enforce of-

ficial producer and consumer prices;

o managing and distributing food aid.

These official actions led to the elimination of roadblocks, the opcning
of all coarse grain trade to licensed merchants, and the legalization of pri-
vatc imports without taxes, quotas or restriction of access to forcign cx-
change. Only private exports of grains remained prohibited. However, the
relatively good harvests of 1985 and 1986 induced some waivers in the foreign
grain trade rcgulations: private traders may now export with special authori-
zation of the Ministry of Commerce, while rice imports are temporarily stop-
ped.

Domestic rice trade liberalisation started much later and only progressive-
ly in 1984-85. Full private trade in the main rice production zone (the
Office du Niger) was authorized only in 1986-87. The slow pace of domestic
rice trade liberalization is explained by a combination of factors. Key
among them were the resistance of the public sector to abandon its control
over such a strategic commodity for its powerful political clientele (army,
police and civil servants) and the fear that rice development projects (ODRs)
would lose their best loan recovery instrument by giving away their monopo-
ly rights on paddy marketing. Thus, paddy trade liberalization occurred only
after these projects were guaranteed that the rice farmers that they super-
vise remaincd obligated to deliver to them at least enough rice to repay an-
nual loan instalments.

Changecs in official prices

A critical assumption underlying the PRMC price objectives was that official
grain prices were sct to protect the urban consumer at the expense of de-
pressed producer prices, which in turn constituted one of the main disincen-
lives to increasing domestic cereal production for the market. Therefore,
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the PRMC assumed that actions to yield a more adequate pricing system
should aim at:

o progressively increasing producer prices, taking into account produc-
tion costs and the official prices of neighboring countries to inhibit
unofficial exports and foster domestic production; and

o gradually increasing consumer prices to bring them in line with both
official producer prices and private-market consumer prices, to avoid
the need for consumers subsidies.

These concerns were translated into the programme’s price objectives, as
shown in Tables 4 and 5. Official producer prices were to increase by 100%
for coarse grains and 163% for paddy during the 5-year period extending
from 1981-82 through 1986-87. Over the same period, official consumer prices
would be raised by 156% for coarse grains and 65% for rice.

However, as shown in the above tables, none of the producer price objec-
tives was met. In fact, by 1986-87, the official producer prices adopted were
21.4% lower than the objective for coarse grains and 30% below the target
level for paddy. On the consumer price side, the objectives were met in
1985-86 and 1986-87 for rice, but fell 13.6% below the target for coarse grains
in 1986-87. Worse, in real terms, official producer prices were 3.6% lower in
1985-86 than in 1980-81 for coarse grains, and only 11.1% higher for paddy.
Official consumer prices in real terms changed by less than 2% for coarse
grains and fell by 14.4% for rice between 1980-81 and 1984-85.

These outcomes occurred mainly because:

o Even before the PPMC, and in spite of the legal monopoly of OPAM,
official prices had very little impact on the actual prices producer
received or consumer paid for coarse grains. Hence, the program
could not completely ignore the market price level in implementing its
price policy.

o Partly because of the drought and also because of rising donor pres-
sures, official producer prices had already been increased by 119% for
coarse grains and 90% for paddy during the 4 years (1977-78 to 1980-
81) preceding the PRMC. The program could hardly put more upward
pressure on prices than had the previous drought.

o The quasi-total control of rice production and marketing by state
agencies, even during almost the entire period of the initial PRMC,
guaranteed the success of the program with regard to the consumer
price objectives for rice. Moreover, these price objectives were set
less ambitiously than those for coarse grains. Whereas the official
consumer prices for rice had increased by 78.6% during the 4 years
prior to the PRMC (1977-78 to 1980-81), the PRMC itself sought a total
increase of 65% over 6 years. The modest targets for nominal price
increases in rice reflect the fact that rice represents a significant
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Tebic 4. Official produccr priccs of coarsc grains, 1970-71 to 198687, Mali
(CFAF/kp).

PRMC price Produccr prices Producer prices

Period Objectives in current terms in constant terms
(Year) (CFAF/KG) (CFAF/KG) (Base year = 1985)

Coarse Paddy Millet/ Maize Paddy Milict/ Maize Paddy

Grains Sorghum Sorghum
1970-71 NA NA 9 3 13 35 39 49
1971-72 NA NA 9 10 13 35 37 46
1972-713 NA NA 10 10 13 35 35 43
197374 NA NA 10 10 13 33 3 41
1974.75 NA NA 16 16 20 50 50 62
1975-76 NA NA 16 16 20 41 41 51
1976-77 NA NA 16 16 20 37 37 46
1977-78 NA NA 18 18 23 39 39 48
1978-79 NA NA 20 20 25 » 39 49
1979-80 NA NA 25 25 30 4“4 4 53
1980-81 NA NA 35 as 38 57 57 61
198182 40 50 43 45 50 62 62 3
1982-83 46 65 45 45 55 62 62 s
1983-84 53 80 50 50 60 62 62 74
1984-85 60 90 50 50 (] 54 54 )
1985-86 7 100 55 55 70 55 55 70
1986-87 0 100 55 55 ) NA NA NA

NA = not applicable
Sources:  PRMC, OPAM and Bureau pour le Development Agricole (BDPA).
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Table 5. Coosumer pricecs of ooarse graing, Mali, 19071 to 198687
(CPAF/xg)-
PRMC price Producer prices Official con-
Period Objectives in current terms sumer prices in
(Year) (CFAF/KG) constant terms
(Base year =
Official Private Market? 1985)

Coarsc Paddy Millet/  Rice Millet/ Rice Millet/ Rice

Grains Sorghum Sorghum Sorghum
1970-71 NA NA 18 39 29 57 65 145
1971-72 NA NA 18 40 36 62 61 139
1972-713 NA NA 18 4 58 73 57 144
1973-74 NA NA 18 4 39 79 54 137
1974-75 NA NA 26 56 kY 75 67 144
1975-76 NA NA 26 56 36 73 60 130
1976-77 NA NA 26 56 57 97 56 120
1977-18 NA NA 29 69 82 145 56 134
1978-79 NA NA 33 75 54 131 57 133
1979-80 NA NA 39 90 95 153 63 146
1980-81 NA NA 43 100 104 165 62 146
1981-82 53 110 58 115 83 17 ™ 157
1982-83 68 120 63 125 105 163 78 155
1983-84 81 135 63 125 140 177 67 135
1984-85 95 150 63 125 131 174 63 125
1985-86 110 165 95 165 90 173 NA NA
1986-87 110 165 95 165 NA NA NA NA

#Private market prices are for Bamako
PRMC, OPAM and Burcau pour le Development Agricole (BDPA).

Sources:
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share of the urban civil servant’s food budget and thercfore consti-
tutes a wage good par excellence, and that the prospects for imports
of cheap rice could not be ignored by the designers of the PRMC.

It is surprising that one of the main recommendations of the de Meel
report of 1978, namely the substitution of the concept of a price band for
single panterritorial official buying and selling prices, was not adopted by
the PRMC. The main reasons for this may be that tkc single price system
remained appealing because it is operationally easier to implement, and be-
cause, for alleged equity reasons, the government resisted the idea of geo-
graphical price differences for its employees, who reccive roughly the same
salary all over the country.

Price support cfforts

No reliable market data are available to test whether the PRMC had any
cffect on actual producer prices during its first 4 ycars (1981-82 to 1984-85).
Nevertheless, the fact that the carly 1980s were years of drought and short
supply logically suggests that the official producer prices remained signifi-
cantly below private market prices. Data do exist on the relationship bet-
ween official prices and market prices at the ~onsumer level, and they in-
dicate that private market prices were 30-55% above official prices for
coarse grains (23-30% for rice) during the first 5 years of the PRMC (Table

5).

Furthermore, analysis of the trends and variability in market prices of
sorghum and millet in Bamako shows that the initial impact of the PRMC
was a sharp decline in millet and sorghum prices (40% and 52%, respectively,
in January 1982), mainly due to a significant increase in the total grain sup-
ply. The donors’ enthusiasm for the program resulted in an increase of food
aid by 60% in 1982, despite a 21% increase of domestic production, so that
average per capita availability of grain rose by 21% in 1982 over 1981. How-
cver, the combined effects of the drought of the carly 1980s and the legali-
zation of private trade in coarsc grains led to an adjustment process by
which market prices rosec more rapidly during the first 4 years of the PRMC
than over the 4-year period prior to the program (MSU-CESA Working Paper
86- 02).

The first year during which the capacity of the PRMC to support produ-
cer prices was put to a true test was in 1985-86 when, thanks to relatively
good rainfall, domestic coarsc grain production was 72% above the average of
the first 4 years of the program. OPAM initially planned to purchase 21,300
mt of coarsc grains, but this quickly proved to be too small to affect market
prices. The PRMC donor community along with the banking system then
stepped in to support OPAM financially, enabling it to buy a total of 82,000
mt of millet, sorghum, and maize. This record-level interveation, which
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amounted to CFAF 4.5 billion at official producer prices, had a clear impact
on private-market producer prices, which remained less than 10% below the
official target of CFAF 55/kg even in the most productive southern zoncs
during the 3 to 4 months (December 1985 to March 1986) of official buying
operations (Fig. 1). By March, however, OPAM ran out of funds and
retreated from the market, leading prices to fall precipitously (MSU-CESA,
Working Paper No. 86-03).

After OPAM’s withdrawal from the market, rural market prices in the
CMDT zone (the major cereal surplus area of the country) never again
reached the level of CFAF 50/kg during the 1985-86 crop year (Table 6 and
Fig. ). OPAM'’s modest overall impact on prices was partly due to the fact
that official purchases, despite their high absolute volume, represented mere-
ly 5% of total domestic coarse grain production and 28% of total marketed
quantities in 1985-86.

Furthermore, not all farmers were positively affected by the price support
intervention in 1985-86. Analysis of farmer transaction data (Tables 7 and 8)
shows that even in the two most southerly rural development zones (the
CMDT and OHYV), only 48% of the farms were net sellers of coarse grains
versus 39% who were net buyers in 1985-86 (MSU-CESA, Working Paper No.
87-02). Almost 92% of net sales were accounted for by the top 30% of farms
units; and 74% of the nect sales came from the south of the two zones as
compared with 26% in the north. Moreover, farms with a full set of animal
traction equipment, representing 36% of the total farm population surveyed,
accounted for 70% of total net sales, while semi-equipped farms (35%) and
the non-equipped farms (29%) accounted for 21% and 9% of all net sales,
respectively. Finally, net sellers were concentrated in the south (59%) and
among fully or semi-cquipped farms (53% and 29%), while net buyers were
mostly found in the north (70%) and among semi-equipped and non-equipped
farms (42% and 39%).

From the same analysis, it appears that in the OHV zone, where cash
crop production is low, 80% of farmers’ coarse grain sales occurred during
the 5 months immediately following harvest (November-March). The main
motivation for selling at this time, in spite of low prices, was to pay head
taxes, which are duec by May 3l of cach year. Tax payments were cited as
the number one reason for sales by 73% of all sellers interviewed in this
zone 3 Taking all these facts into account, it becomes obvious that the

“In the cotton zone (CMDT), most coarse grain sellers pay their taxes
out of cotton revenues, which allows these farmers to time their grain sales
later in the season, when prices are higher.
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Table 6: Rural market producer prices of coarse grains, Mali, 1985 to 1987
(CFAF/kg)?

MILLET SORGHUM MAIZE
Period
(month) South North South North South  North
CMDT CMDT CMDT OCMDT CMDT CMDT
Oct. 1985 50.0 55.0 40.0 50.0 275 275
Nov. 1985 50.0 50.0 415 45.0 35.0 30.0
Dec. 1985 50.5 525 50.2 525 462 526
Jan. 1986 524 528 54.2 513 51.0 51.0
Feb. 1986 52.1 50.7 51.6 50.6 484 516
Mar. 1986 50.1 530 50.4 515 365 48.9
Apr. 1986 4.8 45.3 423 46.0 308 35.0
May. 1986 46.6 418 419 42.0 314 NA
Jun. 1986 42.2 39.2 398 39.6 282 32.1
Jul. 1986 474 46.0 48.4 46.2 3.1 279
Aug. 1986 49.3 488 47.1 495 333 35.0
Scp. 1986 46.1 4.3 435 45.0 269 4.1
Oct. 1986 40.1 320 379 30.8 209 20.0
Nov. 1986 320 25.1 283 268 174 225
Dec. 1986 ' 29.5 264 49 259 194 27.5
Jan. 1987 25.1 255 25.1 254 18.0 15.6
Fcb. 1987 24.7 204 A5 239 174 15.0
Mar. 1987 24.7 203 240 4.6 18.2 NA
Apr. 1987 284 276 28.1 29.2 203 15.0
May. 1987 322 32.7 29.8 322 259 18.8
Jun. 1987 M0 321 328 324 29.0 20.0
Jul. 1987 40.5 426 40.9 432 329 NA

“Weighted monthly average prices, NA = not applicable.
Source: MSU-CESA Food Security Project (1985 to 1987).
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~ “able 7. Coarsc Grain salcs, Mali, 1985-86.

- ZONLES Farms Averege Production Total
SUB-ZONES Selling Sales per Sold Net Sales
STRATA Farm
. (%) (kg) (%) (%)
_  South - CMDT 688 457 104 704
North - CMDT 64.6 166 5.6 19.9
South - OHV 563 49 30 32
North - OHV 50.0 119 8.9 6.5
nDT 7 OHV By stratum
Juipped farms 7.9 433 9.0 704
‘mi-equipped non def. 773 241 73 18.0
“-mi-equipped deficit 454 56 33 26
an-cquipped farms 529 89 79 9.0

-urce: MSU-CESA Food Security Project, farm surveys (1985-86).

ble 8. Concentration of coarse grain sales, survey arcas, Mali, 1985-86.

GROSS SALES NET SALES
- Percent Percent Percent Percent
- of farms of sales of farms of sales
4.7 36.1 4.7 410
9.9 49.9 9.9 555
149 60.9 149 67.7
204 69.8 204 776
249 674 249 84.7
30.1 844 301 91.9
353 89.9 U9 95.9
39.7 93.0 400 985
45.1 955 450 99.7
99 9.7 476 100.0
55.1 99.1 NA NA
59.9 9.9 NA NA
643 100.0 NA NA

ource: MSU-CESA Food Security Project, farm surveys (1985-86).
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price support effort mostly bencfited fully and semi-equipped farmers of the
cotton producing southern zones; while hurting a large number of
semi-ecquipped farms and almost all non-equipped farms in thc non-cotton
producing zones, where most farmers are nct buycrs--cven in a good rainfall
year such as 1985-86.

Finally, the official intervention of OPAM to support producer prices in
1985-86 induccd a distortion in the scasonal pattern of prices (Fig ). Mar-
ket producer prices rose to and remained around CFAF 50/kg during a few
months of the immediate postharvest period when OPAM was actively buying,
then dropped to levels which never rcached the December-March peak for
the rest of the campaign. This distortion created a significant disincentive
to private traders’ investment in grain storage which, combined with their
very limited access to formal credit, discouraged private storage (MSU-CESA,
Working Papers No. 86-04 and 86-05). Hence, the way the PRMC attempted
to meet its price support objective conflicted with its goal of secking morc
active private involvement in domestic grain marketing.

OPAM's market intervention in 1986-87 was much morc limited than in
1985-86 because of inflexibility in the rules governing its commcrcial opcra-
tions. Due to the bumper harvest, market prices werc significantly below
official prices at the consumer level throughout 1985-86. Noncthcless, OPAM
was forced to sell at the official price. Because OPAM found few customers
at the official price, most of its working capital was tied up in unsold grain
stocks, which prevented the grain board from making significant purchases in
1986-87.9 OPAM?’s actions in 1986-87 included only the purchase of 10,000 mt
of coarse grains to replenish the national cereals security stock.

Dircct actions with the private scctor

Most observers agree that the PRMC did very little in terms of actions
aimed at directly improving the private sector’s capacity to market cereals
efficiently. This fact is nicely stated in a USAID consulting assessment,
which notes that "the ambiguity of policy reform is reflected in the ironic
situation in which the PRMC program--with a major focus on increasing pri-

SPart of the pressure to sell only at the official price came from the
PRMC donors, who did not want losses on lower-priced sales to show up on
OPAM’s books and make the programme look as though it was not achieving
its aim of improving OPAM’s efficiency. Although OPAM was actually losing
money on storing the grain, OPAM'’s balance shecet did not reflect these
losses, because the inventory was valued at the unrealistically high official
consumer price.



SOUTHERN AFRICA: FOOD SECURITY POLICY OPTIONS 161

vate sector participation in a freur cereals trade--has spent most of its cx-
patriate staff time and financial resources attempting to keep the state trade
agency afloat” (Wilcock, Roth, and Haykin, 1987).

This contention is confirmed by the fact that OPAM bencfited directly or
indirectly from 65% of all PRMC food aid reflow money from 1981-82 to 1985-
86, in addition to two full-time expatriate experts. Furthermore, thanks to
the donors’ financial commitment, the state grain marketing agency’s market
share rose to 28% in 1985-86, a level not reached since 1978-79, and an all--
time record in terms of the quantity of coarse grains purchased by the of-
ficial system.

With the exception of the legalization of the private trade, the PRMC
undertook virtually no direct activity in favor of private grain merchants or
praducer associations before the 1986-87 campaign. The benefits of liberali-
zation gained by the private traders included more freedom of action; the
subsequent increase in the scale of their activities resulting in reduced oper-
ating costs (especially reduced transaction costs) and possibly higher profits.
Meanwhile, MSU-CESA Food Security research data indicate that in 1986, 63%
of coarse grain wholesalers in four major trading cities (Bamako, Mopti,
Sikasso and Koutiala) complained about the low level of their working capital
and their limited access to formal financing institutions; 55% of them pleaded
for a reduction in their business taxes, which were the equivalent of 55% of
their net revenue; and 15% reported the search for financing to acquire
trucks or warchouses as their major concern. In addition, almost 25% of
these wholesalers complained about the cost incurred due to frequent public
inspections by the controle economique, resulting often in arbitrary and un-
official fines.

With the good harvests of 1986, which resulted from a second good rainy
secason in a row, the PRMC policy makers realized that because of
constraints in both the public and the private marketing channels, the Mal-
ian ccreal market was facing gridlock. By fixing official consumer prices
too far above market clearing prices, the state put OPAM in a situation
where it could hardly sell any of the grain it bought in 1985-86. With its
huge carryover stocks and resulting debt (CFAF 10.3 billion), OPAM had
neither available storage space mor the required financial capacity to inter-
vene effectively in a collapsing coarse grain market in 1986-87. Further-
more, because of limited financial capacity and uncertainty about what OPAM
would do with its stocks, private traders were both neither able nor unwil-
ling to buy and stock large quantities of grain in anticipation of a seasonal
price rise.

To at least partially solve the problem, the PRMC donor community
agreed to support a credit program of CFAF 1.0 billion, half for private tra-
ders (and implemented via private banks and the Chamber of Commerce and
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Industry), and half in favor of village producer associations. For the private
merchants, the banking system was requested to match the PRMC’s CFAF
500 million with an equal amount, but it was forbidden to do so by the Cen-
tral Bank of West African States (BCEAO), which had imposed an overall
limit on credit creation by commercial banks in order to curb inflation.
Therefore, this first attempt at direct action to help private cereal market
agents was modest in its focus and impact. Indeed, the credit program could
cover merely 14,000 mt at the wholesale level and an additional 25,000 mt at
the village association level® These 39,000 mt, when added to the 10,000 mt
purchased by OPAM with PRMC funds for the national security stock, repre-
scnt approximately 16% of the marketablc surplus of 300,000 mt of coarse
grains in 1986-87.

Beside the modest level of financing, private merchants complained about
the delay in availability of funds at the bank-level (the loan process started
only in March, 4 months after harvest); the long and slow administrative
procedures of loan processing; the provision of funds in small disbursements,
which did not permit traders to finance large-scale operations; and the non-
involvement of the Chamber of Commerce in loan application procesing.
This test credit program is presently under evaluation by the MSU-CESA
Food Security project and USAID in order to generate useful information and
rccommendations for reshaping it for the next campaign (1987-88).

PRMC program monitoring
Most of the shortfalls of the PRMC can be blamed on the weak empirical
basis upon which the program was designed, implemented, and periodically
assessed. In designing the program, the government and the donors had very
few studies on the structure, conduct and performance of the Malian cerecals
market on which they could draw. Moreover, most of the previous reports
and studies were heavily biased toward the description of the state market-
ing system and provided very little insight into the private market. Hence,
almost all the initial package of actions of the PRMC was defined not on
the basis of facts but on assumptions about how the private trade was or-
ganized, how it operated, and how it performed.

Nevertheless, the PRMC donor group made a remarkable effort to monitor
the program throughout its implementation. On an ad hoc basis, the donor
Technical Committee met almost weekly to discuss program progress and

6These quantities are estimated by dividing the total loan funds
available for each component by the post-harvest prices at both the
wholesaler and village levels in the major cereals producing zone.
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rcach agrcement on how to reshape current activitics and define new lines
of intcrvention. In addition, many donors sponsorcd annual asscssment and
cvaluation missions, carried out by outside consultants over the 6-year period
(1981-82 to 1986-87), which lcd many obscrvers to note that the PRMC is
doubtlessly among the most evaluated programs in Africa!

However, these ad hoc and outside cvaluation cfforts could not gencrate
the appropriate data rcquired for a thorough monitoring of the program.
The major weakness of the monitoring proccss was that cxcept for consumer
pricc data, which are collected monthly in all regional capitals and cach 10
days in Bamako, the program monitoring tcams had practically no usable data
on the private market until 1985. The lack of basic data on the private cer-
cals market explains in large part thc weakness of most PRMC cvaluation
reports. For instance, because no data are available on actual producer pri-
ces prior to 1985, it is imposuble (o assess the impact of the program on
farmers’ income during its first four ycars (1981-82 to 1984-85).

It was only in 1985 that the Canadians and Americans decided, as an add-
itional contribution to their participation in the policy reform process, to
support major data collection and analysis activitics to inform the PRMC.
The Canadian International Development Agency (CIDA) provided an agricul-
tural economist who not only scrved as Canada’s representative on the Tech-
nical Committee, but also undertook primary data collection in a few major
rural markets in the administrative subdivision of Diola (bctween Bamako and
Segou), as well as casc studics of the operations of a few private grain
wholesalers in Bamako. This effort generated weekly producer price data
(though very limited geographically) and a few analyses and reports bascd on
primary data on privatc markct channels and behavior (Gagnon, 1986). .

The most important monitoring-related research activity to datc was in- .
itiated in 1985 through the MSU-USAID Food Security in Africa Cooperative
Agreement which, in Mali, was implemented as a joint project with Mali’s
National Commission for thc Oversight and Evaluation of the Food Strategy
(CESA). The aim of the MSU-CESA research was to develop a better under-
standing of the structure, conduct and performance of the private market for
domestic coarse grains and, in so doing, empirically test some of the major
assumptions underlying the PRMC. Since the inception of this research pro-
ject in October 1985, the research team has collected, processed, analyzed
and disseminated basic information on the private market for coarse grains.

The data generated by the MSU-CESA Food Security Project cover a
large set of market conduct and performance indicators, including:

o monthly coarse grain transactions (sales, purchases, barters and gifts)

for a sample of 190 farmers distributed among 16 villages in 4 rainfall
subzones in the south of the country the (CMDT and OHYV zones);
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o weckly transaction data for the main rural market of cach of the 4

subzones; and

o monthly transaction data for a sample of 10l grain wholesalers in 4

major cities (Bamako, Mopti, Sikasso and Koutiala).

In addition, several one-shot surveys have been carricd out to gather
information on farmers’ strategies for coping with their own food security
(available resources, activitics and means to meet food needs, major
constrgints that jeopardize their food situation, major policy and technologi-
cal factors that enhance their food security, etc.); traders’ resourccs, con-
straints, and strategic bchavior, cspecially in response to the risk and uncer-
tainty that traders facc from unexpected policy changes and supply variabil-
ity; and the interactive ecffects of different macro-level policies (fiscal, cre-
dit, pricing, extension, etc.), on both traders’ and farmers’ strategics with
respect to their production and marketing activities.

The information and analyses from this project flowed directly to the
PRMC policy makers through the USAID representative to the PRMC Techni-
cal Committee, regular mectings between the project’s rescarchers and this
committee, periodic debates organized around working papers with CESA,
meetings with outside consultants, and participation of the project’s lead
rescarcher in national and international seminars and workshops on cercals

policy.

EVALUATION OF ACHIEVEMENTS AND
IMPLICATIONS FOR THE SECOND PHASE
OF THE PRMC AND FOR MARKET REFORMS
ELSEWHERE IN AFRICA

Achicvements of the first phasc of the PRMC

The PRMC achicved encouraging results during the six years of its initial
implementation phase; however it was not a complete success. Despite the
progressive liberalization of domestic trade and imports of cereals, many
aspccts of the private trade remain heavily regulated: freedom of catry in
grain trade is restricted to some extent by the demanding requirements that
an individual must mect to obtain a trading licensc (minimum bank deposit,
proper storage, etc.); exports require licensing under a very long and cum-
bersome administrative process; and private traders access to formal financ-
ing is scverely limited.

Given the lack of data on producer prices in the privatc market before
PRMC and during the first 4 ycars of thc program, it is virtually impossible
to quantify the impact of the policy reform on farmers’ incomes. Onc may
speculate that by incrcasing the number of merchants buying cereals from
producers, the market liberalization increased competition among buyers, with
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the conscquence of incrcasing producer prices to some cxtent.  Similarily,
during the dcficit ycars of 1981-82 and 1984-85, dcficit producers probably
bencefited dircctly or indirectly from the effect of food aid on consumer pii-
ces. In the bumper crop year of 1985-86, strong financial support by the
donors allowecd OPAM to buy considerable quantitics of ccreals at official
prices, which were higher than prevailing market prices.  This led to a
transfer of income from the donors to those surplus produccrs who sold dur-
ing the OPAM buying campaign.

Of all the parties conccrned, the statc appears to have gained the most
from thc activities of thc PRMC during its initial phasc. OPAM bencfited
from the sales of food aid by using the reflow money to cover its annual
deficits and to finance its price support operations. It was also the recip-
ient of almost all the technical assistance provided by the donors. OPAM
also gained from the increasc in its margins permitted by the revision of the
official price schedules. In addition to its actions toward OPAM, thc PRMC
also provided financial support to other public agencies, such as the rice
producing Officc du Niger and the Price Stabilization and Regulation Office
(OSRP).

The PRMC increased consumers’ access to cercals at lower prices, thanks
to the combination of greater competition among private traders, freer move-
ment of ccreals within the country, the liberalization of imports, and the
increasc and improved coordination of the food aid provided by the donor
group supporting the program.

However, mainly duc to design and implementation shortfalls, many prob-
lems remain to be tackled if the performance of the whole system is to im-
prove. First, grcater program and policy flexibility is needed at several lev-
els:

o Administrative and regulatory burdens (e.g., in obtaining export clear-
ances) continue to inhibit private traders’ ability to adjust quickly to
volatile market conditions. The volatility of the markets results in
part from unccrtainty about what actions the public sector is planning
to take in these markets.

o- Official prices, if retained at all, need to be linked to market prices,
particularly if OPAM is constrained to buy and scll at official prices.
Otherwise, during years of short harvests, such as 1984-85, market
prices will lic above official prices, creating few incentives for produ-
cers to sell to OPAM but increasing the incentives for consumers to
try to buy from OPAM at the subsidized official consumer price. In
years of good harvests, such as 1985-86, just the opposite occurs. In
both cases, OPAM loscs.

o Flexibility is nceded with respect to the financing of the PRMC itsclf,
Whercas using food aid to financc cercal market reform may make
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sense in ycars of substantia! production ¢ .ortfalls, as occurrcd during
the first 4 years of the project, it crecates disincentives for both
farmers and private traders in years of good harvests, when market
prices are already likely to be depressed--cven in the absence of in-
flows of food aid. The donors have begun to address this problem; in
1987, the US contributed US$! million in cash to the PRMC in lieu of
food aid.

Sccond, private traders face severe financial constraints that prevent
them from -undertaking larger scale cost-saving operations and investing in
mcans to achiecve better vertical coordination of thcir activitics, especially
improved transportation and storage facilities. They also lack adequate mar-
ket information that would enable them to plar: their business opcrations
more cffectively, such as timely information on market prices; public and
private stocks; timing and level of planned public-sector purchases and salcs;
domestic production; current and projected imports; the place, timing, and
level of nongovernmental organizations’ food aid interventions; and ongoing
changes in current policy directions.

Third, despite remarkable progress, OPAM’s costs remain high. In fact,
significant savings were made only on fixed costs, due mainly to the sharp
reductions in the agency’s truck fleet and in interest costs, thanks to the
PRMC tunding. Payroll costs increased both in absolute and relative terms
during the first 5 years of the program (Table 9). OPAM now faces the

Tablc 9: Evolution of OPAMs cost structure, Mali (1980-81 to 1985-36).

Total Percentage share of:
Period Costs
(ycar) (CFAF Payroli Depree-  Payroll Trans- Interes:
million) Costs iation & deprec-  port costs
iation costs
1980-1981 2,046 128 113 A1 30.5 4.6
1981-1982 1,965 137 10.2 24.0 30.7 4.9
1982-1983 1,877 182 83 235 279 A8
1983-1984 1,708 16.1 9.1 25.2 215 263
1984-1985 1,141 6.6 134 40.0 21.0 1.9
1985-1986 1,825 168 8.7 255 386 15.2

Source: OPAM'’s accounts. PRMC reports.
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problem of being simultancously overstaffed quantitatively and understaffed
qualitatively. It still lacks the analytic capacity to properly plan and man-
age its activities.

Fourth, the combination of price supports and fiscal policies (head taxes)
reduced the food security of more than one-third of the farmers in the
major cereals producing region who are net grain buyers. These include
mainly small farm houscholds with little or no animal traction equipment,
which may have the highest propensity to invest in farmiag iz order to raise
their agricultural productivity. However, they arc unahle to do so, because
they find themselves in a poverty trap where they have to rely heavily on
their small cercal production to pay taxes and loans at harvest time, and
rebuy ccreal at higher prices (often on credit) to feed themselves during the
hungry season. Therefore, this class of farmer is never in a position to
adopt a sales strategy that would allow them to maximize their income and
save,

Fifth, the above remark points out a more general constraini to relying
solely on market liberalization to overcome poverty and hunger problems;
namely that a large number of urban and rural consumers, including small
wage earners, unemployed rural migrants, and many farmers, lack adeyuate
income to assure access to the cercals market. The full potential of tke
PRMC is unlikely to be achieved unless the program is accompanicd by ef-
forts to increase incomes and hence the effective demand for cereals. This
requires attention to increasing productivity in food, cask-crop, and livestock
production; promotion of non-farm enterprises; and urban job creation. The
synergies between food crop production and other enterprises require par-
ticular attention; the findings in Mali indicate clearly that rural household
food security was highest among those families with greatest involvement in
cotton production and off-farm activities.

Implications for t}c seccond phasc of the PRMC and the design and imple-
mentation of marketing policy reforms clsewhcre in Africa

The PRMC: was initi>lly funded for 5 years, from 1982 through 1986. In 1986
the donors agreed to a 3-year extension of the program, through 1989, ‘Vhat
lessons can be drawn from the experience of the first phase Ifor subsequent
PRMC activities and for similar programs elsewhere in Africa?

The most apparent lesson that emerges is the critical importance of hav-
ing reliable knowledge about how the food system works in order to design
effective food policies. The lack of empirical information on the cereals
subsector was clearly onz of the major weakncsses during the initial design
of the PRMC and the first 4 years of implementation. Without such infor-
mation, it was impossiblc to test the basic assumptions on which the project
was based concerning private traders’ capacity to respond to ojportunities
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opcned up by liberalization, farmers’ nct sclling positions, merchants and
farmers’ rcactions to prices, their market rclated constraints, cte. Most of
the initial assumptions ended up being wrong to somc degree, necessitating
ongoing modification of the program.

The required understanding of the food systcm is unlikcly to be obtained
by relying solely on short-tcrm cxtcrnal consultants. Not only arc cxternal
consultants often unawarec of many of the sublctics of how the local food
systcms work, but also they arc constraincd to work with the cxisting data
basc, which is often inadcquatc. Without investing in incrcasing the in dom-
estic capacity to gencrate and analyzc information on the food systcm, poli-
cics will continue to be made largely out of ignorance.

The experience of the PRMC suggests that the following types of infor-
mation arc critical in designing succcssful market liberalizations and rclated
reforms:

o Prices paid and rcccived at various stages in the subscctor.

o Cost data at various stages in the subscctor, which, when combincd
with the price data and data on tradcr practices, allow cstimation of
traders’ margins.

o Information on the likcly incidence of proposcd policics. For example,
in evaluating a proposcd price support program it is critical to know
what proportion of farmers are nct scllers, how many arc nct buyers,
and what are the characteristics and sales strategics of cach.

o Enough information on farmers’ and traders’ stratcgics and constraints
to intcrpret observed fluctuations in prices and quantitics sold. For
example, what influence do tax obligations have on farmers’ scasonal
sales strategies and hence the seasonal pattern of prices? What are
the determinants of traders’ storage strategics? This information is
also critical in assessing how market participants will react to policy
changes.

Research needs to focus on testing the basic assumptions underlying the
rcforms. At the same time, researchers must to be highly sclective in de-
termining which variables to observe, as it is easy to fall into thc trap of
collecting too much data, which prevents timely analysis and feedback to
policy makers.

In Mali, as in most African countries, the question of what rolc the state
can and should play in cereal market stabilization remains an important topic
for future research. Instability in these markets probably discourages farmer
and trader investment and specialization in the grain subscctor, but given
the very limited financial resources of most African countrics and the thin-
ness of the markets, the feasibility of running a price support program
through grain board purchases is highly questionable. Despite strong dcnor
support, OPAM’s attempts at enforcing an official producer price above the
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markel pricc were largely unsuccessful.  What alternative roles the state,
with its very limited resources, could play in reducing the volatility of cer-
cals markets rcmains an arca for both theorctical and cmpirical investigation.

The PRMC cexpericnce also points out that gencrating empirical informa-
tion to inform the policy rcform process involves much morc than just data
collection and aznalysis. Conrsiderable cffort has to be invested in crcating
channcls to feed back rescarch findings in a timcly way to policy makers.
Elaborate rcports presented after 2 ycars of analysis arc frequently uscless
to policy makers, as thc issucs they analyze are oftcn out of date. In addi-
tion to emphasizing timely analysis (which has important implications for the
types and amount of data collccted), rescarchers may initially have to devote
considcrable energy to "selling” their results. In Mali, there was no trad-
ition of issuing prcliminary results in the form of working papers, and Mal-
ian policy makers were at first skepitical of these reports and slower than
the donor Technical Committee to grasp the uscfulness of their findings for
policy dcsign. However, after the project director spent considerable time
interacting with mcmbers of the Malian Food Strategy Commission Malian
policy makers bccame strong advocates of the nced to foster local rescarch
capacity to inform policy.
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MAJOR ISSUES IN DESIGNING
A RESEARCH PROGRAMME ON
HOUSEHOLD FOOD SECURITY

M. Rukuni and R.H. Bemsten1
INTRODUCTION

Over the past decade, the economies in Southern African have experienced
difficulties in meeting the food needs of their population. The reasons for
household food insecurity include exogenous factors such as drought, high oil
prices, and declining terms of trade for cash crops and raw materials; civil
strife; lack of appropriate technology; poor performance of supporting re-
scarch, credit, marketing and extension institutions; and inappropriate agri-
cultural 2:d macroeconomic policies. Morover, under conditions of rapid
population growth, pressure is placed on the natural resource base--leading
to resource degradation which threatens the sustainability of agriculture in
future years (Eicher, 1986; Jayne, et. al., 1987). Due to these factors, the
food security of many rural houscholds throughout Southern Africa is at risk.

THE EVOLVING FOOD SECURITY
RESEARCH PROGRAMME

In 1985, a Cooperative Agreement between Michigan State University and
USAID provided funding to initiate reseach on food security in Senegal,
Mali, Somalia, Rwanda, and Southern Africa. The Southern Africa collabora-
tive research program was first established in Zimbabwe with the University
and subseonently expanded to support research in Botswana, Malawi, and
Tanzania.

Papers presented at the 1986 conference on Food Security in Southern
Africa (Rukuni and Eicher, 1986), the evaluation session following the con-
ference, and a regional methodology workshop in March of 1987, identified
household food insecurity in low-rainfall regions as a high priority research
topic. ‘In response to this assessment, a decision was made to expand the
time allotted to household food security issues at this conference.

This session, and the following two sessons, will report on research in
progress by SADCC researchers addressing issues of production, income gen-

1co-Dircctors, Food Security Research in Southern Africa Project,
University of Zimbabwe.
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eration, and transfer programs to increase access to food by rural house-
holds.

This morning’s session provides a broad orientation to houschold food
security issues. Zinyama, Campbell, and Matiza will review how African
households have historically coped with food insecurity; and how these stra-
tegics have become more dependant on the external cash economy. Mushonga
will update us on sorghum rescarch in progress in Zimbabwe, collaborative
sorghum rescarch under the SADCC/ICRISAT program, and prospects for
increasing the productivity of sorghum-based farming systems. Reporting on
initial rescarch in low-rainfall districts in Zimbabwe, Mudimu, Mbwanda,
Goverch, and Chigume highlight the implications of their findings for future
research--emphasizing the need for additional research on small grain and oil
sced production; and increasing household and off-farm utilization of small
grains. Providing a valuable regional perspective, Norman, Segwele, and
Baker report on the results of two decades of research on sorghm-based
farming systems research in Northern Nigeria and Botswana.

The papers in the session, Communal Maize Production, Storage, and Mar-
keting in Zimbabwe: Implications for Policy makers, highlight the major con-
tribution of rural income and employment generation to ensuring houschold
food security. Rohrbach reports on factors responsible for tripling maize
production in Zimbabwe since 1980. Particularly intcrcsting is his evidence
that rural houscholds have not benefitted equally from this increase in prod-
uction; and that the increase in maize producuon and marketing has varied
widely between regions and houschold within reglons Stanning’s analysis of
houschold grain storage and marketing decisions in surplus and deficit com-
munal areas provides evidence that the level and composition of household
grain transactions and income varies considerably between houscholds.

Because of drought, several African countries have institutionalized gov-
ernment food-transfer programs. Two papers will be presented in this after-
noon’s session on Access to Food. Botswana, now in the sixth year of
drought, took a decision in 1979 to develop a permanent institutional capaci-
ty to cope with drought and household food inmsecurity. The important
question for conference participants.is as follows: Can Botswana's food ac-
cess programs be replicated in other SADCC countries? Central to this ques-
tion is the cost of alternative food-transfer programs. Mokobi and Asefa
analyze Botswana’s experience in meeting both rural and urban food needs
during the past six years of drought. Since poverty is a central cause of
household food insecurity and malnutrition, Liedholm will present a paper
summarizing empirical research on rural nonfarm employment activities as a
source of employment and income to purchase more food. Today’s sessons
will provide an opportumhes to jointly share methodologies and results and
discuss future research prioritics.
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ISSUES IN IMPLEMENTING HOUSEHOLD
FOOD SECURITY RESEARCH

Several issues must be addressed in developing a houschold food security
research program. In this presentation, these issues are raised as a series of
questions. The proposed answers reflect our experience in implementing
household food security research and are intended to serve as a point of
departusc for further discussion.

What dc<:; houschold food sccurity mean?

Food security is defined as the ability of all households in a nation to ac-
quire a calorie-adequate diet throughout the year. Food security has two
interrelated components: food availability through production, storage or
trade; and access to food through production, purchases in the market from
income earned, or food transfers (Figure 1).

On the supply side, food insecurity results from the food system’s
inability to provide an adequate supply of food--both in terms of volume and
at an affordable cost. On the demand side, food insecurity arises from the
inability of the economy to either provide income-generaiing opportunities to
enable households to purchase in the market or acquire food through trans-
fers.

While food security research may focus on the region, nation, or house-
hold; the household food security research perspective places major emphasis
on analyzing houschold data and the performance of institutions in assuring
household access to food. Analysis of micro data provides a basis to assess
macroeconomic policies on household food security.

FIG. 1 FOOD SECURITY EQUATION
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What time period should we coasider?

Food insecurity has both short-run and long-run dimensions. Short-run food
insccurity results from intra and interscasonal shortfalls in food supplies
and cffective demand for food. Long-run food insccurity arises from a per-
sistent failure of the ecconomy to assure stable, long term growth in food
supplics--especially for nutritionally at risk groups--as population increases
and consumer demands change as a consequence of income growth and
urbanizition.

What are the componcats of houschold food security?

Houschold food sccurity may be conceptualized in terms of a hierarchy of
subcomponents. At the first level, access to food depends on households’
own production, the availability of income to purchase food, and food trans-
fers (Figure 2). Sccondary components of own production include net crop
and livestock flows. Secondary components of income generation include
sales of farm product (food and cash crops, and livestock) and labor serv-
ices. Finally, secondary components of food transfers include interhouschold
and institutional transfers that provide a safety net for at risk households.
A major challenge facing bousehold food security researchers is how to in-
clude rural nonfarm activities in our analysis (Leidiold and Mead, 1987).
Houschold strategies for assuring food sccurity are conditioned by house-
holds’ resource and preferences. External factors influencing these strate-
gies include agroclimatic conditions, technology, institutional performance,
and government policies.

Figure 2. Componcats of Houschold Access to Food.

A FOOD ACCESS COMPONENTS
Production (net) Income Generation Transfers
Crops Farm Sales Inter-household
o land o food crops Food Aid
o labor o cash crops o food-for-work
o technology o livestock o school feeding
0 management Labor Sales o relief
‘ o non resident
Livestock o resident
" on-farm

non-farm
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How do we identify relevant household food security research issues?

Major audience for our rescarch results include policy makers, government
administrators, technical scientists, and private sector decision makers. In
designing the rescarch, the team consulted with a broad mix of representa-
tives from these groups to insure relevance and involve them in the ongoing
research,

What arc appropriate rescarch objectives?

Household food security research focuses on both sides of the food security
cquation: food availability and access to food. The general objective of
houschold food security research is to identify priority farming systems and
initiate research to:

o diagnose the historical and current houschold food security situation
largely through collecting and analyzing household data;

o describe the agroclimatic and policy environment--particularly technoi-
ogy, institutional, and price policy--that condition existing houschold
resource allocation patterns;

o identify major technological, institutional, and policy constraints on im-
proving farmmg systems in low-rainfall regions--including on and off-
farm processing;

o analyze the impact of government policics and programs om food
production and access to food; and

o assess the potential impact of policy interventions to increasing house-
bold food security.

How do we insure an cfficicnt rescarch design?

Early in thg program, our University of Zimbabwe research team recognized
that microcconomic data for analyzing houschold food security issucs were
not available. Consequently, the Co-Directors decided to make a major in-
vestment in primary data collection. Several research design and manage-
ment strategics have been used to facilitate efficient project implementation.

Detailed research proposals were developed that included a problem
statement, rescarch questions, objectives, methodology, manpower and finan-
cial requirements, implementation timetable, and a preliminary list of inter-
mediate working paper. These proposals have served to insure a consistency
between rescarch objectives, methodology, and data needs.

The research has been initiated at selected representative sites in target
agroccological regions. First, sccondary data were reviewed to idcalify pos-
sible sites that met the criteria specified in the research d:signs, including
type of farming system and access to marketing infrastructure. Research
sites were selected to represent variations in farming systems and market
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access to facilitate comparative analysis of the impact of these situational
variables on household food security.

Currently, a team of six researchers is implementing several different
but related studies at a common set of research sites. Analysis of subsets
of the data is assigned to each participant who will use the data to develop
postgraduate theses and dissertations.

How do we gain interdisciplinary rescarch cooperation?

Relevant household food security research requires an input from related
disciplines. This input has been provided by agronomists, plant breeders,
geographers, agricultural engineers, food scientists and policy makers through
seminars and individual consultations. Recently, three geographers have
joined the research team and we anticipate expanding the team to include
individuals from other disciplines as appropriate opportunities arise.

What are appropriate methods for analyzing houschold food security?

Several analytical approaches have been used to analyze household food se-
curity issues. First, agricultural policies affecting the low-rainfall areas
were reviewed.  Subsequently, secondary data on production components
(area and yield), product marketings, and commodity prices were analyzed to
identify trends and to generate hypotheses for further testing at the house-
hold level.

Several approaches have been used to evaluate access to food at the
household level; and the differential impact of technology, institutions, and
price policies across research sites, including the following:

o Key informant and houschold surveys were used to collect current and
historical cross-sectional data to document the introduction of major
technical, institutional, and price policy interventions; and producers’
response. Analysis related the timing of these interventions to house-
hold resource allocation decisions (adoption of technology and changes
in area planted); and the impact of these decisions on crop yields,
retentions, marketings, and household income.

o Crop budgets, based on historical and current input levels, prices, and

iclds were developed to evaluate the impact of changing relative
prices on the economics of household crop production.

o Household strategies to cope with food insecurity were assessed
through direct inquiry; and income data was analyzed to assess the
importance of income diversification as a hedge against production risk
--including the role of cash crops, remittences, and transfers.

The impact of policy interventions on households were ,f’analyzcd by quan-

tifying the interhouschold distribution of resources (land, labor and capital),
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access to institutional support, and benefits gained as a consequences of
policy changes.

PRELIMINARY INSIGHTS ON
HOUSEHOLD FOOD SECURITY

Acalysis of the Zimbabwe household food security data is still in progress.
Initial results--and results from similar studies in progress in Senegal,
Somalia, Mali and Rwanda--include the following:

o While food crop sales are a major source of income in arcas studicd,
remittances, livestock sales and wages from off and nonfarm labor arc
important income sources. The level and composition of these sources
varies greatly between houscholds and regions.

o Marketed surplus varies considerably between years, regions, and house-
holds. In favorable rainfall years, the marketed surpluses stretches
the capacity of governments to procure, store, cnd dispose of thesc
surpluscs--particularly for small grains for which there is limited
demand at current prices.

o In drought prone regions, government food-for-work and other food
transfer programmes arc important sources of food security for the
most at risk houscholds.

o Houschold access to institutional support which facilitates the adoption
of new technology varies between regions and between houscholds in a
given region.

o Unrcliable rainfall is a major source of risk. Interyear yicld
variability is extremely large, even though farmers have adopted coping
strategics such as staggered planting, crop mixes, and intercropping to
reduce this risk.

o Farmers have adopted yicld-increasing technology (hybrid maize and
fertilizer) where, under farmers’ conditions, it is profitable. Adoption
bas lagged, in more risk-prone low-rainfall arcas.

o Houschold labor is a major production input. Using gross margins per
person day as an indicator of profitability, daily returns to labor is
quitc low—-compared to the minimum wage in urban arcas.

0 Government policies to support research, strengthen extension services,
provide credit to smallholders, extend the marketing infrastructure into
the communal areas, and provide farmers with remunerative prices have
all contributed to the recent production increases.
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FUTURE DIRECTIONS

Houschold food security research needs to continue its focus on low-rainfall
farming systems as these houscholds are at greatest risk. Additional produc-
tion-oriented research on small grains is nceded to improve houschold food
security. The technical, institutional, and policy constraints to increasing
cash crop production--especially oilseeds and horticultural crops, as well as
small ruminants--should be investigated. Research on small-scale irrigation
is nceded to assess its potential for providing households with a stable envi-
ronment for high-value cash crop production. Finally, the role of credit and
savings in facilitating technology adoption needs further investigation.

Greater emphasis should also be placed on income and employment gener-
ation through the expansion of small-scale enterprises, food processing, and
opportunities to add value to raw agricultural products--possibly through
expanding poultry or semi-intensive livestock production. As pressure on
land resources intensifies, rural off-farm employment generation is critical to
dampening rapid urban migration.

Because of the importance of food transfers in providing food security
to at risk households during drought years in both Botswana and Zimbabwe,
research is needed to determine the most effective ways to identify at risk
households and the cost-effectiveness of programs such as food-for-work and
school feeding.

Finally, sorghum and millet surpluses call for studies on ways to increase
the demand for these grains through increased utilization in poor households,
in food-for-work programs, as animal feeds, and in industrial products.

THE CHALLENGE BEFORE US

The papers presented during these sessions will contribute to the debate on
relevant research prioritics in household food security research. Results
presented will show a great deal has been learned about household food se-
curity, but that we still have much to learn. Discussion during the coming
days will help to refine the household food security research agenda for
Southern Africa and move us towards a better understanding of how to
insure household food security.

In the coming year, the Food Sccurity Project will to explore opportuni-
ties to broaden the community of researchers involved in household food
security research. The problem is of critical importance, the issues are
numerous, and the challenge is before us.
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TRADITIONAL HOUSEHOLD
STRATEGIES TO COPE WITH FOOD
INSECURITY IN THE SADCC REGION

L.M. Zinyama, D.J. Campbell, and T. Matiza!
INTRODUCTION

The late 1960s ushered in a prolonged period during which Sub-Saharan Afri-
can countries have found it increasingly difficult to produce sufficient food
to meet the needs of their people. Explanations for this situation include
cnvironmental causes such as drought and climatic change; political ones
such as warfare and government indifference to rural development; the polit-
ical-economic consequences of the disruption of rural production systems by
integration into the world economy; and social changes such as population
growth.

The relative importance of each of the above differs from case tc case,
but therc is an emeiging consensus that no one cause explains the recurrent
deficits. Rather, they emerge from complex interaction among a set of so-
cial, economic, political, and environmental variables operating at local, na-
tional, and global scales over a long time period.

Policy makers have paid relatively little attention to local level, village-
based strategies for coping with food deficits. It is at the village scale that
most food is produced and at which the majority of the population seeks
security in food production. When hunger threatens, it tends to begin in
villages that are the most vulnerable; and if causal conditions prevail, it
spreads over an increasingly large area. National and international concern is
seldom expressed until widespread problems exist, by which time the villages
initially affected may be in dire straits. It is now recognised that in the
time between the emergence of a problem and appeals for externai institu-
tional assistance, people in affected communitics employ a wide array of
strategics to mitigate the emerging food shortage. In many cases these are
sufficient to prevent a crisis, but in others they are eventually overwhelmed
and scvere food shortages ensue.

This paper reviews the literature on strategies for coping with food
shortages in rural Africa and examines the available data on coping strate-
gies used in the SADCC countries. Theoretical approaches to analysis of
coping behaviour are compared, coping strategics arc described and the

1pepartment of Geography, University of Zimbabwe,
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structure of the coping behaviour discussed. This paper sets out the context
for research being conducted by the authors into the nature of strategies for
coping with recurrent food shortage in rural arcas of Zimbabwe. This re-
search is funded by the Ford Foundation, the University of Zimbabwe, Mich-
igan State University, and the United States Information Service.

THE THEORETICAL CONTEXT

It is accepted that strategies for coping with recurrent food shortage are
integral to rural sociocconomic systems. They include activities which may
appear insignificant in years of plenty, but assume great importance during
years of scarcity. They represent adjustments which socicties have made--
cither in their sociocconomic and political systcms or in their interaction
with iheir environment--to reduce the risks of food shortage, most of
which are associated with environmental hazards such as drought and insect
damage.

Eavironmental approach

In recent years, scholars have addressed the relationship between society and
the environment through three contrasting approaches. The ecarliest of
these, environmental determinism, argued that the physical environment de-
termines the nature of rural production. While popular for a few decades
prior to World War II, and factual evidence did not support this approach.
It is now seen as an apologia for colonial activities, rather than a scieatific
analysis. The demise of environmental determinism led to a neglect of ana-
lysing the role of the physical environment in explaining patterns of devel-
opment.

Cultural ccology approach
During the 1950s and 1960s, most conccrn with the environment focussed on

devising policies to rednce soil erosion and overgrazing. Environmental is-
sues were scen as distinct, rather than as integral components of the rural
sociocconomic system. Geographers and anthropologists continued to explore
the interactive nature of people--environment relations within a cultural eco-
logy framework. Cultural ecologists drew analogues with the concepts of
adaptation and evolution in biology to argue that socicties adapted
themselves and their physical environment to try to meet the community’s
material and spiritual needs. The approach argued that societies faced with
reoccurring food shortages would develop means to cope with their effects.
Many rescarchers have examined indigenous strategies for coping with food
shortage within this framework (Colson, 1979; Hankins, 1974; Tobert, 1985).
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The adaptationist’s cultural ecology approach is criticised for failing to
recognise that the opportunity set of coping strategies is determined not
only by the interaction of society with its physical environment, but also by
both the structure of relations within the society and between local com-
munities and the broader national socio-political structure.

Political ecology approach
An alternative approach known as political ecology (Bargatzky, 1984; Blaikie

and Brookfield, 1987) developed out of a realisation that the adaptationist
framework failed to explain recent food shortages in Africa. Rather, it rec-
ognised that integration of village communities into colonial economic sys-
tems had radically transformed the operational context of the interaction
between village society and its environment. Consequently, the pre-existing
adaptations were less effective in dealing with food shortage and the people
were wore vulnerable when environmental disruptions to food production
began in the late 1960s (Wisner, 1977; Watts, 1983a; 1983b).

While the political ecology approach, centered in the dependency para-
digm, has proven instructive in analysing the contemporary food security
situation in Africa, it fails to explain circumstances where integration in
colonial systems has reduced deaths due to the availability of marketed grain
and food rclief (Kates et al., 1981) and it fails to explain shortages in socia-
list countrics such as China (Torry, 1984; 1986).

Proposed framework
This paper proposes a more general conceptual model which incorporates the

importance of both cultural ecology and political ecology, but strives for a
greater range of applicability. The structure of rural systems is seen as
emerging over time from an interaction between social, political and econom-
ic systems and their environment. Prior to the colonial period, African rural
socicties represented relatively closed systems in which the pattern of rural
life was determined largely by village-level processes. As integration with
the broader_economy progressed, rural systems have become more open and
determinants of the system’s configuration have become increasingly distant
from .the village. Centralised, often s:ctoral, decision making in both socialist
and capitalist countries has preempted local processecs. This emphasis on
sectoral matters has replaced the traditional focus upon the system as a
whole and weakened the ability of local societies to manage their interaction
with the physical environment (Berry et al., 1977; Campbell, 1984).

In this context, village-coping strategies represent a subset of the total
interaction between society and the physical environment. They have emer-
ged as an integral part of the rural system and are subject to change as
the development context of the village changes. However, they remain as
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vital mechanisms for ensuring the ability of rural communities to weather
periods of food shortage.

STRATEGIES FOR COPING WITH
FOOD SHORTAGE IN RURAL AFRICA

Numerous studies have documented strategies used by herdiné and farming
communities in Sub-Saharan Africa to cope with food deficits®. They have
shown that coping strategies are widespread; vary from one society to an-
other; and are adopted in an identifiable sequence--most palatable are taken
first and those representing major disruptions of societal norms are taken
last.

In a review of socictal responses to natural hazards, Burton, Kates and
White (1978) have categorized coping strategies as reflecting means of pre-
venting and modifying the hazecd events, and of sharing and bearing the
consequences. The strategies are based in the totality of the societies’ eco-
nomic, social, political, and cnvironmental resources (Figure 1) reflecting
their role as intcgral components of the system. Their importance in the
system are often only apparent in times of deficit. In years of adequate
production, they are often unimportant aspects of the production system. As
such, they are vulnerable to disruption if development policies are imple-
mented which fail to recognise the "occasional® significance of such strate-

gies.

Economic stratcgics

Economic strategies for ameliorating the impact of events which reduce food
availability include diversification of crops produced, animals owned, and on-
and off-farm income supplements. Diversity reduces the risk of shortage as
a downturn in one activity is offset to some extent by the continued pro-
duction of others. It also allows for the flexible allocation of resources,
such as labour, in response to changing circumstances.

A further set of economic strategies is based on savings. Farmers and
herders build up stores of grain, livestock, cash, jewellery, and other com-
moditics which are liquidated in times of difficulty, either through consump-
tion or sale. In some cases, under conditions of severe hardship, people
even sell productive assets such as draught animals and land and may aban-
don agricult' re entirely.

2For a review of such studies see Campbell (1986).
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Figure 1. Characteristics of strategics for coping with food deficit.

Social Economic Environmental Political
Prevent Extended Store, Fallow;
occurrence  family; Production Manure;
of deficit Village tics;  strategy; Ecological
Clans Economic  variety;
etc. diversity; Wild food
Build up
asscts
Modify Pray; Pay  Scll:icrops, Migratc
conditions rainmaker food,assets, to newlands
of deficit livestock.
Labour
migration
Share Gifts; Gifts; Access to
conscquences Loans; Loans relief in-
Children go stitutions
to kin
Bear Pray; Cattle die,
consecquences Elderly "go  Crops wilt
out to dic”

Source: Modified from Burton, Kates and White (1978).
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In recent years, as rural systems have become more fully integrated into
national economies, extra-village strategies developed. For example, trading
systems have allowed households to make cash purchase of grain over wide
areas, and labour migration has assumed a greater role in reducing shortage.

Social strategics

Social responses to food shortage are found in reciprocal arrangements based
on membership in institutions such as family, clan, and age set. Such in-
stitutions have fundamental roles in the organisation of society, among which
is their coping function.

Social strategies include labour sharing (e.g. to tend a field or care for
animals); the gift or loan of food, livestock or cash; and in some cases send-
ing members of a distressed family to live with more fortunate relatives or
friends. Such strategies are reciprocal in that assistance given at any one
time may represent repayment of past kindness; or a commitment on the part
of those being helped to assist the help-givers, should they experience prob-
lems at a future time. The pattern of reciprocity is complex across institu-
tions and over time; assistance may even be repaid across generational boun-
daries (Cashdan, 1985).

Environmental strategics

Communities selectively use their physical resources base to reduce the like-
lihood of food shortage. Different locales, valleys, and hills provide different
ccological potential which permit farmers to diversify crop production and
allow herders to move their animals from one area to another in response to
the availability of pasture and water. Fallow and uncultivated land offer
resources such as wild fruit, berries, roots, and wildlife which supplement
the food supply. While these may be used under good conditions, for example
as food flavourings, there is substantial evidence that a range of "famine
foods” are resorted to in quantity only during food shortages.

Political conditions

The political structure of rural society plays an important role in determin-
ing the access of people to rcsources (Sen, 1981). For example, in hierarch-
ically organised societies scarce resources may be progressively denied to
lower classes as a shortage intensifies. Studies of food shortage show that
the poor suffer more and face shortages before the wealthy.

As village societies have become more dependent on exogenous supplies of
food from national or international relief agencies, so the political relation-
ships between and within countries have come to influence food availability.
Urban arcas receive food before rural ones; and rural areas with political
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influcnce arc more likely to receive assistance than those occupied by min-
ority or politically dissident groups. At the international level, the political
oricntation of a nation requesting help may influence the willingness of some
donors to respond.

While the rcsponse categories arc similar among different groups in a
variety of countries, they may adopt different coping strategies. The nature
of the production system, the environmental circumstances, and the history
of the community will determine the specific response set.

Scquential adoption of coping strategics

A major finding of studies of socicties confronting food shortage is that the
available coping strategies are resorted to in an identifiable sequence. The
scquence is a responsc to worsening conditions and reflects a move from
strategics which can be casily used, with relatively little disruption to the
socioeconomic system, towards those which represent a more radical depar-
ture from day-to-day patterns.

Watts (1983b) has conceptualised this sequence in terms of the increasing
allocation of family resources and the reversibility of the actions taken. He
argues that, in the initial phases of difficulty, available resources such as
savings, labour, and wild foods are used by families. As the situation inten-
sifics, recourse is sought in broader social and economic interactions such as
loans and gifts from the extended family, sale of small stock, and male la-
bour migration. Finally, sale of productive assets such as land and imple-
ments may occur and, as this reduces the capacity of the family to reestab-
lish itself after the shortage is over, emigration, representing abandonment
of agriculture, occurs.

Most studies have provided information on coping strategies and their se-
quence of adoption, but few have examined differences in the use of coping
strategies among different groups of villagers, poor versus wealthy, young
versus old, and men versus women. The evidence is scattered, but it sug-
gests that there may be a gender, age, and economic class differentiation in
the recourse to coping strategies.

Many studies have concluded that poorer families enter and move along
the sequence of strategies ahead of wealthier ones (Campbell, 1977; Apel-
doorn, 1981; Watts, 1983b; Hogg, 1985). Further, women may be more re-
sponsible than men for guiding the family through the early stages of shor-
tage while men become more involved as the situation intensifies (Apeldoorn,
1981; Campbell and Trechter, 1982). This gender differentiation may be a
fairly recent phenomcnon as there is evidence that prior to the widespread
practice of labour migration, men were involved in provisioning the family at
all times.
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Chaaging patterns in the structure of coping

The foregoing discussion has detailed examples of coping strategies and indi-
cated that people structure the choice of strategy in such a way that a se-
quence of use exists. There is some evidence that the use of strategies in
a community may vary according to economic status, gender, and age, and
that within a country not all communities will have the same opportunities
for coping due to differences in socioeconomic, political, and environmental
circumstances. Further research is needed to examine these variations with-
in the recognised general pattern of coping behaviour.

The pattern of coping is not static. Research has shown that strategies
for mitigating food shortages are integral components of rural systems and
will thus change as the rural system develops. The adaptationist approach
argues that rural socicties learned coping strategics over a long time period
which promoted the long-term viability of the community. Prior to colonial
intervention, rural systems were relatively closed and changed gradually, al-
lowing time for successful adaptive change in coping strategies.

However, colonialism represented a swift and radical change. Rural sys-
tems rapidly opened up and had to adjust quickly to meet exigent demands
for taxes, labour, and cash crops from a powerful exogenous force. Other
colonial innovations such as education xnd medical care had their impacts
over a longer period, but the cumulative effect was that all aspects of the
rural system--economic, social, political, and environmental--had to
simultaneously absorb disruptions. Rural systems were thrust into a state of
rapid and continuous change as they adjusted to the imposed economic and
political milieu.

These rapid changes occurred in response to the opportunities and
constraints of the new order. The day-to-day workings of rural systems
were in a state of flux; and as they adjusted to immediate conditions, atten-
tion to long-term, risk-reducing mechanisms tended to be reduced.

The altered configuration of the system of interaction between society
and the environment often reduced opportunities for traditional coping strat-
egics and new ones were sought to accommodate the broader system.

For example, social systems moved towards individual rather than com-
munal structures, reducing attention to reciprocal coping arrangements. Pop-
ulation growth and the declining access to land as a result of European set-
tlement increased land pressure in existing farming areas and pushed cultiva-
tion into more marginal bushland. With a reduction in the fallow pzriod,
yields declined and with less fallow and bushland, the availability of wild
foods and game as dict supplements declined. The demand for food from
urban markets and the non-agricultural labour force encouraged commercial
sales at the expense of storage. Such sales, labour migratior ind expanded
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cash cropping represented a response to the expansion of the cash economy
stimulated by the need to pay taxes and purchase goods in the cash sector.
Therefore, a variety of long-standing coping strategies were undermined.

However, other coping strategies became available within the expanded
economy. For example, cash obtained from labour migration and food and
cash crop sales was available to purchase marketed food during times of
scarcity. Further, the urban market for livestock increased the possibility of
livestock sales. Increasingly, famine relief from governments and NGOs is
seen as an expected source of assistance.

The lack of locally-based strategies is particularly important among recent
settlers in arecas wher: food deficits are recurrent. Such people--squatters,
rural migrants, and seitlcment scheme residents--may not have had time to
develop a system of inieraction with the physical environment which incor-
porates coping mechanisms; and their relocation has often severed supportive
social and political relationships. In the early years of settlement, they are
particularly vulnerable. In such circumstances, a strategy needs to be de-
veloped which allows for external assistance to be given and simultaneously
encourages settlers to search for coping mechanisms based on local resour-
ces.
Currently, villagers resort to a number of both well established and re-
cently adopted strategies for coping with food deficits. There is some evi-
dence that village-based strategies are being replaced by those which depend
on the broader system, particularly among younger people whose greater
exposure to the cash economy and to education has raised expectations of
opportunity in the modern sector (Campbell, 1984). If this trend continues
and becomes more widespread, the knowledge of coping strategies founded in
the rural system may rapidly become eroded and result in increased depend-
ence on external sources of assistance.

COPING STRATEGIES IN SADCC COUNTRIES

The problem of food shortage has a long history in the SADCC region (Gib-
son, 1977; Dias, 1981; Miller, 1982). While coping strategies used in the re-
gion have been studied less extensively than in Kenya, North East Africa,
and West Africa, studies to date (Scudder, 1971; Devitt, 1978; Hitchcock,
1978; Colson, 1979; Cheater and Bourdillon, 1982, Vaughan, 1985) indicate
that, while they may differ in detail, coping strategies in the region are
similar to those found elsewhere in Africa.

Food shortages in Southern Africa manifest themselves at different levels
--the subcontinental, national, regional, and local. At the subcontinental and
national scales, they are most commonly associated with low and erratic
rainfall; at the regional scale patchy rainfall, insect damage or crop disease
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may be the cause; and at the local level, scarcity may affect whole com-
munitics or individual families as a result of various sociocconomic
conditions. For example, food shortages affecting much of the SADCC re-
gion occurred during the droughts of the late 1940s, early 1970s, and most
recently in the carly 1980s. The example of Zimbabwe illustrates the greater
frequency of difficulty at the national and regional scales. Severe nationwide
shortages associated with drought were reported in 1923-24, 1941-42, 1946-
47, 196364, 1967-68, 1972-73, 1978-79 and 1981-84. Furthermore, in 1914,
1926-28, and 1945-46 the drier southern and western parts of the country
were particularly affected--while the rest of the country obtained reason-
abic yields.

Prior to the colonial period, most activities designed to offset the impact
of food shortage were based in the resources of local communities (Beach,
1977). Many of these activities remain in place today. Others have fallen
into disuse and new coping strategies have emerged as rural systems have
been incorporated into the broader regional and national sphere”.

It is likely that localised focd shortages occur somewhere in the SADCC
region every year and these often affect only certain segments of the rura!
community. Those most vulnerable include poorer houscholds and those that
are socially or physically isolated from local or national centres of economic
or political power. Such shortages may not necessarily arise from drough.
Other factors in the social, political and economic milieu are often morz
critical than low rainfall. These factors which determine the supply and dis-
tribution of food and, hence, the persistence of shortage include:

o Inadequate amount or maldistribution of agricultural land can reduce
the total amount and variety of food avaiiable to disadvantaged fami-
lies.

o Poorer families, without cattle to provide draught power, particularly
for ploughing, are unable to plant their crops at the onset of the
rains and are thereby likely to suffer losses associated with late
planting (the peak demand for draught power coincides with the end
of the long dry season when the few cattle available are at their
weakest and unable to work continuously in the ficlds).

o Domestic crises such as illness and death, particularly if it involves
the head of houschold or the wife, can drastically reduce the family’s
food supply for the following season because they frequently involve
increased demand on food reserves (for example, to feed mourners, as

3This discussion is based on available academic studies, historical
records and informal interviews conducted by the authors.
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well as the temporary, or cven permancnt, reduction of labour allo-
cated to crop production).

o Lack of access to and failure to usc modern crop production techni-
ques that improve yiclds; including animal manure, chemical fertilisers
or hybrid sceds.

Where these localised conditions are exacerbated by low rainfall, insect

damage, war or cconomic disruption; then the potential for extremely scvere
conditions exists.

Traditional village level coping strategics

Studies of coping strategics conducted in the SADCC region confirm (hc
general findings for rural Africa as a whole. Studics in Tanzania (Hankins,
1974; Heijnen and Kates, 1974), Botswana (Kgathi and Opschoor, 1981), Zam-
bia (Scudder, 1971; Colson, 1979) and Zimbabwe (Beach, 1977; Cheater and
Bourdillon, 1982; Bratton, 1987) have shown that rural societics incorporate a
variety of coping strategics. The contemporary pattern is differcnt from that
in the past as many traditional coping strategies have been undermined or
modificd by the impact of colonialism; land alicnation for European settle-
ment and the resultant redistribution of the indigenous population in
increasingly overcrowded reserves; the introduction of the cash economy; and
changing socioeconomic values (Zinyama, 1986; Zinyama and Whitlow, 1986).

The coping strategies which arise from the interaction of rural society
and its environment and are intcgral to rural systems, assume greater sig-
nificance during times of acute food shortages. As many dilferent pcoples
live in the SADCC region, variations in coping stratcgics exist in the region
--both within and between countrics.

Figure 2 summarises the range of stratcgies that may be adopted by
households threatened by an imminent food crisis. Pcople turn to a variety
of coping mechanisms available within the environmental, economic, and so-
cial milicu to enable them to cope with the food shortage. These arc usual-
ly adopted scquentially as the severity of the crisis dcepens. Howcver, fam-
ilies practice a number of interdependent strategies at any one time.

1
As discussed earlier, the extended family and tribal system has traditionally
played a crucial role in reducing thc impact of food shortages. For
instance, within an extended family, morc fortunate members may share their
supplies with less fortunate relatives. " hildren may be sent to live with
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Figurc 2. Traditional houschold coping strategics in the SADCC
region.

Environmental Economic Social
Ecological diversity Trade Extended family
- vlei and strcambank links (borrow food)
cultivation Crafts
Pray to rainmakers
Beer brewing
Gathering of wild
fruits Sale of livestock  Raiding
and household
Hunting and fishing effects Sharing
Control of access to Growing of drought Reduce meals
water and pasture resistant  crops

2 (e.g.water melons) Splitting herds?-
Mobilty?:
Store food (grain  Arranged
and tubers such as marriages
sweet potatoes)
Begging
Migration
Stealing

aStrategy peculiar to herders.
Source: Adapted from Kgathi and Opschoor(1983), Cheater and
Bourdillon (1982) and Campbell(1986).
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grandparents or other relatives until the crisis is over (Hankins, 1974;
Heijnen and Kates, 1974). Where those children are not welcome, they may
resort to playing around the homes of more prosperous families in the hope
that they will be invited to eat®. This practice takes advantage of the trad-
itional hospitality code that one does not deny food to a person who is
present at meal times.

Mechanisms for sharing food appear to function effectively while some
community members continue to have adequate supplies. However, some evi-
dence suggests that it may break down as scarcity becomes universal and
patterns of food preparation and consumption alter significantly. Colson
(1979) working among the Gwembe Tonga of Zambia, observed a sequence of
changes in people’s food preparation and consumption habits (Figure 3). As
the crisis deepened, there was a shift from preferred to less-liked foods.
Further, stones for grinding grain were moved indoors, together with other
food preparation activities, to restrict knowledge about a family’s food status
to immediate family members. The next stage in the sequence was marked
by a reduction in the number of meals and in the quantity of food served at
each meal. Similarly, Kgathi and Opschoor (1981) reported that households
reduced the number of meals eaten.

Other strategies based in the social system include the practice whereby
a family confronting a severe shortage arranges a marriage for a daughter,
often a very young one, at some future date into a wealthy family in return
for food; and undesirable, socially degrading activities such as begging and
stealing from granaries or standing crops. Raiding of weaker communities by
stronger ones was a means of acquiring food in the past, but colonisation
and the introduction of European administrative structures brought it to an
end by the late nineteenth century. In some areas, in the past, family mem-
bers were sold into slavery in exchange for food (Dias, 1981; Miller, 1982).
A less tangible strategy lies in the use of prayer and rainmakers (Larson,
1966).

There is some evidence that the role of the extended family as a source
of support may be weakening. For example, Bratton (1987), in a study of a
number of areas in Zimbabwe, found that the importance of the extended
family as a source of help during the drought years of the 1980s had dimin-
ished and that other social structures, such as farmers’ organizations, had
assumed a more prominent role in its stead.

4This practice is known in Shoma as kukwata and in Ndebele as
ukukwata.
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Figure 3. Sequential adoption of coping stratcgics among the
Gwembe Tonga of Zambia.

| - Disintegration
| of villages and
| families
| - Stealing/raiding
| - Trade for food, sell
| meat, baskets, pots, mats
Severity of | - Families no longer eat in
food shortage | the open (meal sharing ceases)
| - Reduction of number of meals
| and food quantity
| - Grindstones moved indoors and so are
| food preparation activities
| - Change in food preparation and
| conservation techniques
| - Shift in food preference

v

Time

Source: Adapted from Colson (1979).

Economic strategies

As food shortages intensify, households adopt a variety of economic strate-
gies to alleviate the crisis. Studies by Scudder (1971) among the Tonga and
Bemba of Zambia, by Kgathi and Opschoor (1981) in Botswana, and by
Cheater and Bourdillon (1982) in southern Zimbabwe, have shown that these
include brewing beer for sale, selling craftwork, petty trading, hunting, fish-
ing, gathering wild foods, the liquidation of savings, and the sale of live-
stock. Poorer families trade livestock, baskets, pots, etc. with wealthier
ones for food, and brewing of beer using wild fruit and plants replaces the
traditional beer brewed from sorghum or millet. In recent times migration
to towns or to harvest cash crops such as cotton, have become increasingly
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important alternatives, though rural-to-rural migration is, in some areas, a
long-standing response to food shortage (Dias, 1981).

Environmenlal strategies
Individuals usually gather wild fruits, fish and hunt in both good and bad

years (Fleuret, 1979; Malaisse and Parent, 1985; Ogle and Grivetti, 1985), but
they assume greater importance during food shortages (Campbell, A., 1986;
Gibson, 1977; Kinsey, 1986). Scudder (1971) identified certain fruits which
he classified as famine foods (e.g., fruits that are less palatable and are only
utilised during food shortages). He also noted that the intensity of fruit
gathering and the types of fruits changed as the food shortage worsened.
For instance, when faced with critical shortages, the Tonga gather Acacia
albida pods which are ordinarily poisonous to human beings. They render
the seeds palatable and non-poisonous through an elaborate and time-
consuming preparation process. In Zimbabwe, fruits normally eaten only as
snacks between meals are often processed and dricd for later use in order to
extend declining grain reserves. The availability of such famine foods is de-
clining due to changing land use patterns, particularly the extension of cul-
tivation into formerly uncultivated areas and the reduction of the area under
fallow (Brokensha and Riley, 1986) and their use is declining as knowledge of
them is increasingly failed to be passed on from one generation to another
(Malaisse and Parent, 1985).

Another environmental strategy for coping with food shortages is the es-
tablishment of small gardens in vlei areas and along streambanks (Hankins,
1974; Lambert et al., 1987). These small gardens can supply the family with
a family with a variety of vegetables for domestic consumption and for sale
in order to obtain cash and/or grain. The availability of soil moisture or
irrigation water from a nearby stream also enables the family to plant early-
season grain crops such as maize which will be eaten as green mealies well
before the main field crops are harvested. Therefore, these gardens provide
a useful cushion against food shortage, particularly during the annual hungry
season.

Recent changes in coping strategies

The above discussion has indicated that individuals resort to a variety of
strategies in times of food deficit. Some are long-standing ones while others,
such as labour migration, are more recent.

Impact of colonialization

Colonisation altered the practice of coping throughout the sub-region. In
settler colonies, where plantations were extensive and where cash crop pro-
duction was encouraged, major changes in agricultural production and land
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use occurred among indigenous peoples (Floyd, 1959). These changes altered
the integration between society and the environment on which rural systems
were founded.

Throughout the region, labour migration had a profound effect upon
traditional patterns of production and upon the availability of labour to
apply to coping strategies. The importance of male labour to the rural so-
ciety is illustrated by the report of the Chief Native Commissioner for
Mashonaland during 1903-04 drought. He explained the surprising lack of
labour migration by the fact that men "considered it necessary to remain at
home and dig roots, hunt, fish, and gather wild fruit for their families"
(Southern Rhodesia, 1904, p.2).

The above quotation illustrates the remarkable awareness of food shortage
and traditional responses which are reported in many early colonial reports
in Southern Rhodesia>. Rather than promote the existing and recognised
strategies, the government’s emphasis on changing African agriculture often
undermined them. Labour migration and cotton and maize production were
encouraged within the colonial economy, despite the fact that the supportive
nature of traditional agriculture--based on diversified crop production--was
recognised. Increasingly, the government found itself responsible for provid-
ing food relief, much of which was distributed to markets and purchased
with the proceeds of cash cropping or labour migration.

vern interv
Government action to reduce the effects of food shortage is recorded as
carly as 1902-03 when grain was brought to markets and distributed free
where starvation threatened (Southern Rhodesia, 1903). From the early
1930s, government actions were coordinated through the Grain Marketing
Board (GMB) which moved large amounts of grain to deficit areas where it
was sold by government agents, traders or less frequently, distributed free
or in food-for-work programmes.

Where crop failure was widespread or successive harvest failures had
depleted national food stocks, the GMB imported maize and other grains for
distribution and sale. For example, it imported 178,900 mt of maize follow-
ing the failure of the 1946-47 crop and 143,500 mt after the 1950-51 drou-
ght. More recently, some 268,900 mt of maize were imported during 1984
when stocks accumulated from the bumper harvest of 1980-81 had been de-
pleted during successive drought years.

5The subsequent discussion relates to Zimbabwe as the authors have not
examined the historical record in other SADCC countries.
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Apart from imports and large-scale internal grain transfers, additional
government responses to national food shortages have included restrictions
on the use of white maize in stockfeed, and requiring millers to blend whit
emaize with yellow maize for human consumption--although the resulting
product has been unpopular and withdrawn from the market at the ecarliest
possible opportunity.

Government intervention to forestall food crises has been frequent and
has become an expected source of support. The fact that cash purchases of
food and government relief had come to replace many traditional strategies
was recognised as a problem as early as the mid-1930s. Government reports
spoke of the need to promote cash earning activities so that food could be
bought in time of crop failure, as well as to pay taxes (Southern Rhodesia,
1935) and also that "the saying had become common: ‘why worry? the Gov-
ernment will feed us™ (Southern Rhodesia, 1933, p.3).

In the contemporary context, food security is of major concern in the
region and governments are involved in effective, but costly, interventions to
reduce the incidence of severe hardship. While much attention is paid to
providing external relief, there has been little investigation of locally avail-
able mechanisms for reducing food shortage, as the paucity of specific refer-
ences in this paper indicates.

One of the objectives of the research the authors are conducting is to
document local-level strategies for coping with food shortage in Zimbabwe.
Existing strategies will be analysed to see if variations occur in the
sequence of adoption, according to characteristics of the population such as
economic status, gender, and age. Finally, the utility of these variations in
formulating a system for monitoring village-level food security will be as-
sessed.

CONCLUSION

Studies of coping strategies at the village level in the SADCC region suggest
that the patterns of coping with food shortage in rural Southern Africa are
similar to those found elsewhere on the continent and represent both con-
tinuity and change in traditional strategies. Some long-standing strategies
are no longer in use, others are still employed, and new ones have evolved
in response to recent socio-economic changes,

Throughout Africa, long-standing locally adapted strategies have disap-
peared or grown less effective, and are being replaced with redistribution
strategies that depend on external institutions beyond the control of the
village. If research shows that the SADCC region mirrors this general trend,
the situation should be viewed with concern. Food shortages occur frequ-
ently in individual villages, but relief agencies usually become involved only
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when widespread deficits exist. Thus, if the shortages are scattered, exoge-
nous-based relief may fail to respond to local needs. Consequently, in the
absence of effective local strategies, local problems will become severe. Re-
search has shown that widespread shortages arise from the accumulation of
problems in individual villages. Those most vulnerable will suffer severe
shortages before a widespread problem exists. By the time relief measures
are implemented, those initially affected will be suffering greatly. There-
fore, the external system is less sensitive to local conditions than that based
on village resources.

Dependence upon exogenous, rather than local institutions, implies not
only greater uncertainty as suggested above, but also greater cost to na-
tional governments. Local strategies are essentially free, in the sense that
they represent calls on insurance mechanisms for which the premiums are
paid continuously within the rural people--environment system. External
relief involves the costly allocation of scarce funds which are diverted from
development activities which might otherwise reduce the incidence of short-
ages in the long term. It would behove governments to maintain local cop-
ing strategies, rather than allow them to be undermined by increasing reli-
ance upon external relief sources or by rural development plans which fail to
consider them.

There is a need to also consider the reliability of external assistance.
The political and economic conditions prevailing in an affected nation--and
its relationships with donor nations and agencies--may affect the availabil-
ity of relief and its distribution. Where economic problems, political will,
civil strife, poor transportation facilities, shortage of fuel, and other such
factors are likely to undermine the effectiveness of external agencies in ac-
quiring and distributing food; then the consequences of reduced effectiveness
of local coping strategies may be disastrous (Roape, 1979; 1985).

Therefore, there is a need to find a balance between local and external
means for coping with food deficits. The reality of rural Africa is such that
open systems have replaced more closed ones. Governments should recognize
the opportunities of the exogenous system, but view with caution the ten-
dency for them to supersede tested and locally relevant strategies. Develop-
ment efforts must strive to obviate the need for frequent calls for famine
relief; such relief should be a palliative, rather than an institutionalised
component of development. One means for reducing the recourse to external
relief is to incorporate within rural development programmes the objective of
strengthening existing viable coping strategies and/or encouraging the search
for new ones as the rural economy develops.
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THE STATE OF THE ART OF

SORGHUM RESEARCH FOR
COMMUNAL FARMERS IN ZIMBABWE

JN. Mushonga1
INTRODUCTION

Sorghum (Sorghum bicolor (L) Moench) is a traditional food crop in Zimbab-
we. It is generally grown in low-rainfall areas, particularly in Natural Regi-
ons III-V (Vincent and Thomas, 1960) which includes nearly 75% of the com-
munal areas (Mugabe and Taguta, 1985).

These areas have great genetic diversity. Phenotypic variability is great-
est in the southeast in Natural Regions IV and V. Matabeleland has the
greatest diversity of landraces (Mushonga and Appa Rao, 1987) which proba-
bly explains why more sorghum is grown in Matabeleland communal areas
than elsewhere. However, previous research has shown that the most profit-
able yields are obtained on heavy soils (Cackett, 1960). Sorghum yield data,
compiled by the Central Statistics Office (1985) for the past five years,
showed an average yield of 0.34 mt/ha for peasant farmers, compared to 2.10
mt/ha for commercial farmers. The yield difference could be due to poorer
soil, lower quality seed, or different cultural practices used by peasant farm-
ers.

GERMPLASM COLLECTION AND EVALUATION

Collection

During the 1900s most sorghum germplasm used in the breeding programme
was of foreign origin. This included materials from East Africa--particular-
ly Uganda and a combination of Kenyan and Tanzanian genotypes. Some
germplasm also came from Nigeria, South Africa, and the United States.
Breeders have used these materials for some time to produce various geno-
types suitable for both animal feed and opaque beer. These exotic genotypes
were mostly brown and unsuitable for processing into human food. However,
the realisation that local germplasm was eroding--due to the introduction of
improved varieties and hybrids--resulted in an effort to build a strong gen-
etic base. During April to August 1982, the International Board for Plant

Igenior research officer and sorghum breeder, Department of Research
and Specialist Services, Zimbabwe.

Previcus Page Elx
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Genetic Resources (IBPGR), the Crop Breeding Institute (CBI) of the Depart-
ment of Research and Specialist Services (DR&SS) and the International Crop
Research Institute for Semi-Arid Tropics (ICRISAT) launched a germplasm
collecting mission for major Zimbabwe crops, including sorghum (Appa Rao
and Mengesha, 1982; Toll and Gwarazimba, 1983). A second collection mis-
sion was launched during 1985 in which 733 sorghum samples were collected
from farmers’ fields, 414 samples from the International Trade Fairz, Bulawa-
yo, and 319 samples from the Harare Agricultural Show? (Appa Rao et al,
1986). Plant collectors made several trips to different parts of the country
when the crop was adequately mature. The collected samples were numbered
with the prefix TGR and AMM, indicating the abbreviations of the collectors’
names from the two missions.

Sorghum races and intermediates

The collection exercise identifited five basic races (Kafir, Caudatums, Guinea

Dura, and Bicolor) and several intermediates (mostly of Kafir, Caudatum and

Guinea). The occurrence of all five basic races in Zimbabwe is probably due

to its geographical location between Southern Africa and Western Africa,

diverse agroclimatic conditions, and farmers’ selection, as well as mainten-
ance of different race types. A variety of agroclimatic conditions (Kay,

1986), differences in altitude, temperature, rainfall, and soil conditions are

also responsible for the occurrence of all five races. The distribution of

these races are as follows:

o Kafir. This race originated in Southern Africa, which includes Zimbabwe
(de Wet and Harlon, 1976). It is extensively distributed throughout the
country, but genetic variability was more abundant in the south of the
country in Regions IV and V.

o Caudatums. This race is largely grown in Masvingo province, Matabele-
land South, and Manicaland Provinces.

o Guinea. Although this race originated in West Africa, it has secondary
centres in Tanzania and Malawi. It is commonly grown in southern Zim-
babwe.

o Durra. The origin of this race is Ethiopia. However, some traces have
been found in Zimbabwe germplasm.

o Bicolor. This race has no particular area of concentration and is found
throughout Zimbabwe. The sweet sorghums in the area come from this
race.

2Samples were taken from grain farmers brought in to display at the
fair /show.
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The most common intermediates are hybrids between Kafir, Caudatum, and
Guinea. Farmers have played a major role creating these through growing
different races adjacent to each other or mixtures of races.

The greatest diversity of landraces and their intermediates was observed
in Matabeleland Province, but deceases as one moves to the north towards
the Zambezi Valley (Mushonga and Appa Rao, 1987).

Evaluation

Sorghum was evaluated at the Variety Testing Centre (VTC) Gwebi, Panmure
Experiment Station, and at Matopos Research Station; in collaboration with
the SADCC/ICRISAT sorghum and millet improvement programme. To assess
the full potential of the material, the germplasm was grown under good man-
agement conditions.

The genotypes were evaluated to determine the number of days from em-
ergence to flower and physiological maturity. This is necessary to separate
the early, intermediate and late-maturing types. Also the endosperm was
characterised in terms of hardness (soft or hard) and by grain shape. Yield
data were also collected to assess if some of the genotypes were useful for
including in a crossing programme.

BREEDING PROGRAM

Objective

In the past, the main emphasis in the sorghum breeding programme was on
developing of high-yielding genotypes. However, quality parameters and
agronomic traits have recently generated tremendous interest in the pro-
gramme. To develop elite materials suitable for these traits, breeders have
initiated an elaborate programme using the pedigree breeding method, follow-
ing the head-to-row approach. The objective in this case has been to de-
velop populations which will eventually lead to hybridisation.

Population generations
The programme has generated a wide range of breeding materials by exploit-
ing the diverse material from the germplasm collected during 1982 and 1985,
respectively. Exotic germplasm was also utilised in this exercise through
hand-emasculation and using the plastic method. This approach has produced
over 300 segregating populations of differing generations. The populations
are being selfed and advanced through generations to develop elite lines
suitable for varieties and hybrid parents,

The programme is giving priority to selecting for white corneous endo-
sperm grain which is suitable for diversified food products. In addition to
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white coloured grain, red and brown grain types are also being sought to
meet other needs such as animal feed and malting for opaque beer.

Hybridisation

The planting of sorghum hybrids is on the increase in Zimbabwe. Both large-
and small-scale commercial farmers are accustomed to growing hybrid sor-
ghum. However, only a limited number of communal farmers grow hybrid
sorghum due to the high cost of seed. Therefore, communal farmers more

commonly grow open-pollinated varieties since the seed can be used for more
than one season, a practice which cannot be followed with hybrid sorghum.

The elite lines which originated from germplasm collected have been very
useful, both in the development of hybrids as well as a source of varieties
that provides farmers with a wider choice of materials (Mushonga, 1983).

TESTING PROGRAMME

The testing programme has followed two stages, first on-station and then
on-farm evaluation.

On-station testing

A number of hybrids and open-pollinated varieties have been tested on sev-
eral research stations throughout the country. The experimental hybrids
have out yielded the two commercial hybrids, DC 75 and DC 99. Two newly
released open-pollinated white varieties (SV-1 and SV-2) were compared with
these hybrids in preliminary variety trials at Gwebi and Kadoma Research
stations in the 1982-83 season; and also assessed in intermediate variety
trials at several research stations during the 1983-84 growing period. SV-1
and SV-2 performed well in both preliminary and intermediate trials. Fur-
ther testing in advanced trial was conducted during the 1984-85 and 1985-86
seasons.

Averaged across all sites and years, DC 75 gave the highest yield (4.6
mt/ha), followed by DC 99 (4.1 mt/ha), SV-2 (3.3 mt/ha) and SV-1 (3.2
mt/ha) as shown in Table 1. Both DC 99 and DC 75 did well on most of the
stations, except in 1985-86 at Panmure where both hybrids performed just
under and slightly above 1 mt/ha, respectively. During the same season, the
new varieties SV-1 and SV-2 averaged approximately double the yield of the
hybrids. Yet overall, the hybrids outyielded the two varieties. DC 75 gave
a 45% higher yield than SV-1 and a 41% higher yield than SV-2. This is to
be expected due to hybrid vigour. Also, since management is better on re-
search stations, both hybrids and varieties should perform better in on-
station than in on-farm tests.
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Table 1. Grain yicld in advanccd sorghum variety trial (mt/ha),
1984-85 to 1985-87, Zimbabwe.

Variety
Year  Site DCIs2  D@9R sv-1ib  svab cve
1984-85 Gwebi 690 690 48 430 1383

Kadoma 5.50 490 4.70 4.60 13.03
Panmure 6.90 7.80 6.90 6.10 10.95
Matopos 5.20 450 270 4.30 37.16
Rattray

Arnold 2.10 220 2.20 2.30 1191
Makoholi 2.50 290 1.40 230 51.38

1985-86 Gwebi 7.28 6.70 2.54 3.12 12.70
Kadoma 7.86 552 490 4.84 14.80
Panmure 1.22 091 218 1.72 58.00
Matopos 1.24 529 0.56 0.60 62.00

Variety Mean 4.62 4.09 3.16 3.28

aCommercial hybrids;

ite open-pollinated varieties;
€Coefficient of variation (%)
Source: Plant Breeding Institute, DR&SS
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On-farm testing

On-farm testing procedures were slightly different than thosed used on the
research stations, The varieties compared were Red Swazi A, a widely
grown open-pollinated variety, and the two new varieties, SV-1 and SV-2.
The three varieties were evaluated during three consecutive seasons at sev-
eral locations in Natural Regions II to IV. Unfortunately, trials at several
sites were lost due to severe drought and poor seed establishment.

The recently released varieties, SV-1 and SV-2, slightly out-yielded Red
Swazi A (Table 2). Also, their grain quality and plant type make them more
desirable than Red Swazi A which has brown grain with a soft endosperm.

Important agronomic characteristics of sorghum include plant height, ex-
ertion, and seed size (Table 3). Plant height is an important varietal char-
acteristic since the taller the crop, the more difficult it is to scare birds.
Both SV-1 and SV-2 compare well to Red Swazi A in this respect. The ex-
ertion of both new varieties is within an acceptable range (Table 3).

The major advantages of SV-1 and SV-2 over Red Swazi A are whitc
grain type, a hard endosperm, and the plant type. These grain charactcris-
tics contribute to high quality human food products.

GRAIN QUALITY EVALUATION

During the past several years, the sorghum improvement programme has con-
centrated on developing of red and brown grain types. The brown colour
possesses a subcoat which contains tannins. Generally, these grains also
contain soft endosperm which make them difficult to process. Most of the
people in the rural area who use sorghum as a staple food depend on the
traditional processing method, hand-pounding. However, a disadvantage of
the traditional method is that it results in high grain loss through breaking
--especially when using varicties like Red Swazi A, DC 99, and DC 75, due
to their soft endosperm. Even if a mechanical dehuller is used, the grain
recovery rate is lower than that obtained when dehulling hard endosperm,
white grain types like SV-1 and SV-2.

To demonstrate the differences in dehulling quality between soft brown
endosperm types and hard white endosperm grain; a small domestic-sized de-
huller was developed. The dehuller was also intended to reduce the drudgery
for women in dehulling sorghum grain, and thus encourage greater grain uti-
lisation (Mushonga and Appa Rao, 1985). The dehuller consists of fine car-
borundum discs mounted on an axis connected to an electric motor. Dehul-
ling is achieved by the abrasive action of the discs. Several brown and
white were dehulled for 2-30 minutes. The results indicated a higher grain
recovery rate for hard white endosperm varieties, compared to the soft
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Table 2. Grain yield in communal areas (mt/ha) sorghum varicty
trial, 1984-85, Zimbabwe.

Variety
Year  Site SV-12 RSAP Sv22 CV¢©
1984-85 Wedza-Gunda 255 2.01 233 2347
Wedza-Manyadza 1.30 1.60 1.60 2338
Wedza-Magaba 3.10 2.00 250 26.74
Mudzi-Kadyaukonde = 1.20 1.30 2.00 46.13
Suswe 4.00 2.40 440 2549
Mukumbura 2.80 2.60 150  40.30

Rushinga-Machacha  3.50 2.60 360 2219
Matabeleland South 1.80 2.40 110 24.09

Chilimanzi 2.10 1.90 1.60 35.05

1985-86 Wedza 1.08 1.28 0.92 38.00
Wedza 2.40 2.27 2.25 27.80
Mutoko 1.53 1.50 1.86 30.00
Rushinga 121 0.72 1.27 28.15
Wata 3.54 2.52 2.66 19.30
Muzarabani 1.05 2.72 232 29.00

1986-87 Wedza 0.56 1.72 1.56 39.50
Charter 0.67 0.89 1.00 39.70
Mutoko 0.95 0.67 0.33 29.10
Variety Mean 1.66 1.63 171

aWhite open pollinated variety

bRed open-pollinated variety
Coefficient of variation (%)

Source: Plant Breeding Institute, R&SS
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Table 3. Plant characters over all communal trial area sites,

1984-85 to 1986-87, Zimbabwe.

Variety |
Character? No. of trials SV-1 SV-2 RedSwazi A
Plant height (cm) 15 12500 145.00 119.00
Exertion (cm) 15 533 12.54 9.05
1,000 seed wt (g) 15 18.57 20.41 20.44

dMean overall sites.
Source: Plant Breeding Institute, R&SS.

brown types at the end of 30 minutes. This indicates that hard white en-
dosperm grain has superior grain quality, compared to soft brown endosperm
types.

A palatability test was also conducted on white and brown flour. Both
white and brown sorghum flour was made into thick porridge and a taste
panel evaluated it. The majority of the panelists preferred the porridge
from the hard white endosperm grain to the porridge from the soft brown
grain.

DISEASE AND PEST EVALUATION

Discases

Several leaf and grain diseases have been identified and evaluated in most of
the research stations and on-farm trials. For several varieties, leaf blight
and ergot ranked 3 and 4 on a scale of 1 to 5 with a greater number denot-
ing higher severity. Other diseases identified were sooty stripe, grey leaf
spot, zonate leaf spot, anthracnose, and rust. Cooperation between patholo-
gists and breeders has been launched to assess if these are of economic im-
portance. Research has shown that Red Swazi A suffers much more from
leaf blight and ergot than SV-1 and SV-2,
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Pests

The pests of economic importance are stalkborer, aphids and the American
bollworm (Mushonga, 1982). Interestingly, aphid infestation is more common
on both reasearch stations and commercial farms than in communal areas.
Stalkborer is a serious sorghum pest. Research is under way to establish the
level of susceptibility among varieties.

CONCLUSION

The sorghum research programme for the communal areas is concerned with
developing high-yielding open pollinated varieties with good grain quality.
We are also interested in developing clite lines from germplasm which is
agronomically suitable for the communal farmer, with good disease and pest
tolerance. There is also a need to develop early-maturing varieties, suitable
for different regions, so that farmers will have a wide range of materials
from which to choose.
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HOUSEHOLD FOOD INSECURITY IN
LOW-RAINFALL AREAS OF ZIMBABWE:
INITIAL FINDINGS IN
MUDZI, MUTOKO AND BUHERA
COMMUNAL AREAS

G. Mudimul, C. Mbwandal, S. Chjgumez, J. Govere?
INTRODUCTION

The drought years of 1981-82, 1982-83, 1983-84 and 1986-87 have highlighted
the problem of food insecurity for households in the low-rainfall areas of
Zimbabwe. These areas, classified as Natural Regions III, 1V, and V,
encompass 91% of the communal lands and provide an economic base for
approximately 55% of Zimbabwe’s population--900,000 farm households (CSO,
1987).

Natural Regions III, IV, and V have infertile soil, low-rainfall (below 700
mm per annum), severe dry spells during the rainy season, and periodic
seasonal droughts. Consequently, food and cash crop production are risky.
Many households face chronic food insecurity year-after-year.  Larger
numbers experience transitory food insecurity following the frequent poor
seasons.

Since 1980, drought has caused widespread crop failures. The majority of
communal households have experienced reduced incomes and food shortages,
requiring them to rely on food transfers from the government.
Approximately 350,000 households have reccived government support through
commodity food aid or food-for-work programmes. Since 1981-82, the
government has spent an estimated Z$800 million on these programmes,
excluding costs borne by non-governmental organisations (Mhiribidi, 1987).
In addition, housecholds themselves have been forced to divert remittances
from production investment to consumption, dispose of production assets, and
migrate in search of alternative income sources.

I ecturer, Department of Agricultural Economics and Extension,
University of Zimbabwe.

2Research scholar, Department of Agricultural Economics and Extension,
University of Zimbabwe.
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A household is food secure when it is able to acquire--through transfers,
production or purchase--food in qualities and quantities that meet the
nutritional requirements of its members (Eicher and Staatz, 1984).
Increased production of yield-stable food and cash crops will contribute
towards improving household food security. Food crop production directly
contributes to meeting food needs, while cash generated from crop sales
gives purchasing power to households to acquire food sold in the market.
Shortfalls in food production and purchasing power that threaten food
security are, as a last resort, met through government transfer progrmmes.

As a long term solution, the government has advocated two strategies to
improve the food security and incomes of households in the low-rainfall
areas. First, the government is encouraging increased production of high
value crops adapted to low rainfall areas to improve cash incomes such as
oilseed crops (particularly sunflowers and groundnuts) and cotton.

Second, in the more drought-prone areas, government is encouraging the
production of drought-tolerant food grains. Emphasis is on small grains--
sorghum, pearl millet (:nhunga), and finger millet (rapoko) with the objective
of reducing dependence on maize productions. Maize varieties curreatly
available are highly susceptible to drought and mid-season dry spells.

This paper describes research in progress designed to analyse the nature
of household food insecurity in low-rainfall areas, and the potential role of
small grains and oilseeds in reducing household food insecurity. This paper
develops the research issues to be examined in the study, drawing from both
the results of a preliminary (rapid appraisal) survey conducted in the study
arcas--Buhera, Mudzi, and Mutoko Communal Lands--and presents
preliminary analysis of secondary data on production, marketing, and
interventions strategies currently in place in the three communal areas.

IMPORTANCE OF THE SMALL GRAINS AND OILSEEDS
SUBSECTORS IN HOUSEHOLD FOOD SECURITY

Small grains and oilseeds are alternative crops for farmers in the low-
rainfall areas that present an opportunity for increasing household food
security and cash income. Important oilseeds in low-rainfall farming
systems are sunflowers and groundnuts. Sunflowers are grown solely as a
cash crop, but groundnuts are a household source of protein, edible oil, and
cash.

At the national level, increased oilseed production would contribute
toward reducing Zimbabwe’s dependence on imported edible oils. Over the
last five years, Zimbabwe has become a deficit producer of vegetable oils
and fats. Oilseed production has declined in both the commercial and
communal farm sectors, partly because oilseed prices declined relative to
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those for maize. Recently, the government has sought to stimulate
production of oilseeds by reversing this relative price decline.

Small grains in Zimbabwe include sorghum, pearl millet, and finger
millet. Small grains are important as alternative crops for the low-rainfall
communal areas because they are drought tolerant, and are staple crops in
these areas. In recent years, small grain production has declined as
communal farmers adopted improved maize technologies which increased
yields and net returns. Comparable improved technologies have not been
available for small grains. In addition, farmers have shifted out of small
grains production due to the high labour requirement of traditional home-
processing methods and the absence of labour-saving processing techniques.

Nevertheless, Zimbabwe currently has a national surplus of small grains.
To reduce this stock, government could reduce the producer price for small
grains. Yet, this would make small grains even less profitable--thereby
reinforcing the shift toward the production of crops such as maize which are
less suited to low-rainfall regions. This would have a negative impact on
household food security.

A major problem facing the small grain subsector is low utilisation. At
the household level, small grain consumption is affected by the availability
of maize substitutes, the lower net returns to small grains compared to
maize production, high processing costs, and the lack of efficient processing
technology. At the industrial level, the Grain Marketing Board’s (GMB)
selling price ratio between small grains and maize is often cited as the
major constraint to increased utilisation. Government policy has concentrated
on increasing supply through price incentives to the producer. Yet, the rise
in small grain producer prices has placed a further constraint on industrial
demand. The pursuit of improved income distribution through higher product
prices conflicts with the objective of increasing small grain utilisation.
Against this background, research is needed to identify appropriate
institutional and price policies to improve producers’ net returns, stimulate
household demand, and promote industrial utilization.

RESEARCH SITE CHARACTERISTICS

Criteria for research sites selection

The study is sited in three communal lands located in three administrative
districts in Natural Regions III, IV, and V. Mutoko District is in Natural
Regions III and IV. Mudzi District, adjacent to Mutoko, is wholly in
Region IV. Buhera District is divided, roughly equally, between Region III,
Region IV, and Region V. The survey research component of the study
covers six villages in Natural Region IV and six villages in Natural Region V,
with a total of 300 households.
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The main criterion for choosing the villages and households is that they
be located in Regions IV and V where small grains and oilseeds are widely
produced. As described earlier, Natural Regions IV and V are characterized
by factors that make crop based farming systems very risky, including;

o low rainfall (below 700 mm per annum) which is unevenly distributed

throughout the season;

o high temperatures, reducing the effectiveness of rainfall;

o mid-season severe dry spells; and

o seasonal droughts.

About 74% of Zimbabwe’s communal area is in Natural Regions IV and V
(65% of the whole country) and about 65% of the communal lands’ population
live there. Improving household food security in these areas presents a
significant challenge not only for residents in these regions, but also for the
whole country.

Natural Regions IV and V are ideal sites for research on oilseeds and
small grains. About 66% of the country’s small grain area is in communal
lands in Regions IV and V, making these crops important sources of food
and cash incomes for these households. Furthermore, oilseeds (sunflowers
and groundnuts) are possible alternative cash crops, given that they do well
in low-rainfall areas.

Demographic and houschold characteristics

The population densities of Buhera and Mutoko Districts, are above the
national average of 22 persons per square kilometre (Table 1). In Buhera,
the population is heavily concentrated in the northern and central parts
which are in Natural Regions III and 1V, respectively. Southern Buhera is
wholly in Natural Region V and is sparsely populated (Zimbabwe
Government, 1986). Northern Mudzi District is also sparcely populated,
partly because of tsetse infestation. Yet, it is experiencing in-migration
from other parts of Mashonaland East Province.

Up to 60% of male household heads reside outside Mutoko, performing
wage employment, compared with around 30% in Buhera. Thus, remittances
are an important income source in Mutoko. A substantial amount of the
remittances are in-kind such as agricultural inputs.

In Mutoko District, nearly 98% of the arable land is cultivated, with an
average holding of 3.67 ha per household. In sharp contrast, in Mudzi only
about 25% of the arable land is cultivated. The average households plant 1.5
ha, although an average of 9.0 ha of arable land are available. This reflects
both the sparse population distribution and farmers’ inability to cultivate
more land because of a draft animal shortage due to tsetse infestation.
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Table 1. Characteristics of the household food security research study

areas, Zimbabwe.

Communal Area

Buhera Mudzi? Mutoko

Land area (000 ha) 557 487 149
Land in Natural Region (%):

IIb

I 30 0 35

v 32 100 65

\Y 38 0 0
Average annual rainfall (mm) 600 650 677
Population (000 people):

1969 74 31 74

1982 131 67 71

1987 165 73 107
Number of households in 1987 (000) 33 12 13
Population density (people/sq.km) 30 15 n
Household heads away (%) 30-40 40-50 50-60
Houscholds with no land (%) 20-30 5 15-20
Land use in 1985-86 (000 ha):

Maize 60 15 18

Groundnuts 10 2 3

Sorghum 5 2 1

Millets 130 22 15

Sunflowers 4 2 2

Vegetables 2 2 2

Cotton 0 0 1

Other 20 4 13

4 Mudzi District includes four communal areas: Chikwizo, Ngarwe, Mukota

and Mudzi
Source: Zimbabwe Government (1986).
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Northern and central Buhera are under extreme land pressure with nearly
100% of the arable land cultivated. Arable land holdings average 3.0 ha per
household (Zimbabwe Government, 1986). These demographic characteristics
of Buhera and Mutoko suggest that there is pressure on the economic bases
on which households depend for food security.

Cropping patterns
In Mutokd District, the major crops are maize, groundnuts, sunflowers,

cotton, sorghum, pearl millet, and finger millets, although maize occupies the
largest share of area planted. In Mudzi, farmers grow the same crops as in
Mutoko, with cotton and sunflowers grown in pockets with heavy-textured
red soils.

Throughout Buhera District, the prevalent crops are maize, groundnuts,
pearl millet, sorghum, sunflowers, and finger millet. Small grains are
predominantly grown in the south (Natural Region V) and are the dominant
crop in terms of land allocation. Groundnuts and susflowers are more widely
grown in northern and central Buhera, while maize is grown throughout,
although it is more suited to the north (Natural Region 1II).

Food preferences

The prevalence of maize and the large share of the land allocated to maize
suggests that maize is the preferred grain in Mutoko, Mudzi, and north and
central Buhera. However, it is difficult to ascertain household food
preference as a number of factors come into play. Maize may be
preferred above other grains because of its texture, colour, taste quality, and
ease of home processing. Key informants_reported that maize is the staple
grain that is consumed following harvest. Small grains are stored in reserve
and consumed when maize is in short supply. Also small grains can be
stored for two to three years, compared with only one year for maize. In
production deficient years, households prefer maize over small grains as food
aid. Finally, it appears that the lack of a small grains processing technology
contributes to the limited consumption of these grains, since home processing
of small grains is very time consuming.

Production and marketing statistics

In Mutoko District, the major marketed crops are maize, pearl millet,
sorghum, sunflowers, finger millet, and groundnuts. Mudzi’s sales pattern is
similar to that of Mutoko. In Buhera District, the major marketed crops are
maize, sorghum, finger millet, pearl millet, sunflowers, and groundnuts (Table
2).
When deciding which crops to grow for sale, farmers appear to place pri-



Table 2. Crop sales to the GMB by communal area, 1976-77 to 1986-87, Zimbabwe (000 mt)a.

GMB Buhera Mudzi Mutoko
Intake
Year Gn Mz PM FM Sor Sf Gn Mz PM FM Sor Sf Gn Mz PM FM  Sor Sf
1976-T7 895 851 b b b b 10 4 b b b b 9 4 b b b b
1977-78 643 986 b b 127 b 4 6 b b 22 b <1 26 b b 2 b
1978-79 2117 137 b b 190 b 36 103 b b 2 b 2 20 b b <1 b
1979-80 286 6 b b 65 b NA NA b b 1 b 3 24 b b <1 b
1980-81 1107 581 b b 213 b 17 1796 b b NA b NA 47 b b NA b
1981-82 496 9244 b b 128 b 91 3713 b b 14 b 12 2862 b b 26 b
1982-83 107 3800 b b 174 b 142 7086 b b 85 b 40 7319 b b 50 b
1983-84 1 21 b b 2 b 2 2% b b 18 b 36 4102 b b 10 b
198485 1 864 n 12 161 59 21 3931 69 4 115 133 10 390 24 <1 32 35
1985-86 31 6818 257 560 982 284 94 3035 753 98 544 M6 32 6817 466 167 33 12
1986-87 249 4411 NA <1 152 480 369 3300 457 171 197 529 142 6829 55 3 74 138
2 Gn = groundnuts

Mz = maize

PM = pearl millet (munga)

FM = finger millet (rapoko)

Sor = sorghum

SF = sunflowers

b No GMB purchases, because this was not a controlled crop in this year.

Source: Grain Marketing Board, from data made available by J. Stanning, Department of Agricultural Economics and

Extension, University of Zimbabwe.
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ority on planting crops with favourable returns--preferred food crops--and
crops with an assured market and price. Changes in groundnut and
sunflower production and marketing have resulted from shifts in their
relative profitability, relative prices, and marketing policies.

Sources of income

In all three study areas, households depend on marketed cash and food crop
surpluses to generate most of their income. The GMB crop intake data
indicates that in Mudzi and Mutoko, maize, sorghum, pearl millet, and
oilseeds generate the most income. In Buhera, maize, sorghum, and pearl
millet are the major cash income generators, respectively. In southern
Buhera, cattle and goat sales are also important income sources.

Horticultural crops and fruits provide a sizeable proportion of household
income in Mutoko and, to some extent, in Mudzi. Vegetables are grown
intensively in wet lands (valleys, river banks, etc.) and are marketed mainly
in Harare. Buhera has several irrigation schemes where horticultural
production is the most profitable venture.

Remittances constitute a major source of household income in Mutoko. Up
to 60% of male household heads engage in wage employment on surrounding
commercial farms and in distant urban centres, particularly Harare. In
Buhera, where up to 70% of household heads are resident, households have
limited access to remittances. In addition, since there are no large-scale
commercial farms near Buhera, households do not have an opportunity for
farm-wage employment as in Mutoko and Mudzi.

Access to markets
In Mutoko District there is a GMB depot at Mutoko Growth Centre. In
addition, several GMB approved buyers operate at the growth centre, one
within metres of the GMB depot. About 35-40% of the Mutoko GMB’s intake
comes through approved buyers. Farmers prefer to market through approved
buyers, partly because they are paid upon delivery of their produce. In
contrast, the GMB credits the farmer and pays them two-to-three months
later. The GMB may prefer farmers to deliver their grain through approved
buyers so as to reduce the number of transactions it must conduct. There
are two additional collection points in Mutoko, located 20-30 km from the
growth point. In contrast, there is no GMB depot in Mudzi communal land,
which is 70-90 km away from Mutoko Growth Centre. Therefore, farmers
transport their produce directly to Mutoko. Cotton grown in Mutoko and
Mudzi is marketed about 200 km away at Shamva because there is no Cotton
Marketing Board depot in Mutoko. Mutoko and Mudzi are well serviced by
input dealers who have established market outlets at Mutoko Growth Centre.
Buhera is a large district, about 200 km from north-to-south The GMB
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depot is at Buhera Growth Centre, about 150 km from our study area in
southern Buhera. The main sources of inputs are in Harare, 223 km away,
Rusape about 120 km away or Chivhu about 90 km away--which is poorly
stocked with agricultural inputs.  The southern part of the district is far
from the major retail outlets which are located in the central and northern
Buhera.

Improving household food security

Small grains are a major food source in the three communal lands,
particularly in Buhera. Inferring from the GMB intake of small grains and
oilseeds, these crops constitute a major source of cash income in the study
areas.

However, several interventions are needed to enhance the role of small
grains and oilseeds in meeting food security and cash needs. Yields are low
and severely affected by intra and interseasonal rainfall variability.
Therefore, stable and high-yielding varieties are needed. In general, farmers
have not adopted recommended management practices. Hence, there is a
need to better understand farmers’ crop management strategies, reasons for
not adopting recommended practices, and the economic viability of available
technology under low-rainfall conditions. Particularly in southern Buhera,
improved infrastructure may be required to provide farmers greater access to
input and product markets.

Currently, there are limited opportunities for off-farm employment within
the districts. Creation of alternative income-generating projects would
contribute to a long term strategy for improving food security for
households without adequate land or those experiencing seasonal food
shortages.

HISTORY AND NATURE OF FOOD INSECURITY

History and extent of food insecurity

During the period 1980 to 1987, food insecurity has repeatedly threatened
households in the study area. At least 70% of all households received
government assistance following the 1986-87 drought (Table 3).

Yet, statistics on households participating in food transfer programmes
may give a misleading picture of the magnitude of the food insecurity
situation in each district for the following reasons:

o Recipients of food transfers are selected by ward councillors after

making a visual or "spy" assessment of their current production status.
This assessment is open to discrepancies. Households with adequate
food supplics from past production may be selected on the basis of
their current poor performance. Also, it is possible that households
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Table

3. Households receiving drought relief in Buhhera, Mudzi, and Mutoko

Districts, 1987, Zimbabwe.

District Total No. ief pr recipi Total
of Costs

households Food Aid Food-for-Work (z$
No. % No. % mill)

Buhera 32,762 15,000 46 10,000 31 43
Mudzi 12,760 10,000 78 NA NA NA
Mutoko 12,753 4,000 31 5000 39 15

NA Indicates data not available
Source: District administration officials in Buhera, Mudzi, and Mutoko
Districts.

with adequate production and food supplies may be selected due to
their influence in the ward.

Households with one or more members of the family engaged in wage
employment outside the village or ward are automatically disqualified
from receiving food aid. However, not all such households receive
adequate food transfers from relatives in wage employment.
Furthermore, households generaly believe that they are entitled to
food transfers, irrespective of having access to other means of
support. Thus there is no water-tight mechanism for targeting aid to
only the truly needy households.

Some households engaged in food-for-work are interested in the cash
income to purchase other household requirements, not food. Such
households may not need food support.

Councillors feel that they should share equally all the money
earmarked for a district, so they inflate the number of households
needing help. Councillors anxious to get their local development
projects funded may also do the same to get a larger share of the
food-for-work money.
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For the above reasons, the actual food insecurity situation could be
better or worse than the statistics show. However, no other data are
available.

Nature and causes of food insecurity

While Table 3 highlights the incidence of transitory food insecurity caused
by interseasonal rainfall variability, no information is available on the
incidence and extent of chronic food insecurity in Buhera, Mudzi, and
Mutoko districts. The existence and magnitude of chronic food insecurity
could be inferred from indicators such as the extent of malnutrition in the
population’s vulnerable groups percent of households that are landless or
without adequate land, and household consumption requirements as a percent
of grain produced.

Vulnerability to both chronic and transitory food insecurity may arise
from the failure of a household to produce enough grain to meet their needs
(supply deficiency); inadequate cash income (purchasing power deficiencies);
and the non-availability of food transfers (food transfer deficiencies), due to
a number of interrelated factors (Figure 1).

The low crop yield and income levels, which are intrinsic to low-rainfall
areas, coupled with inefficient or non-functioning labour and food markets,
exacerbate food insecurity caused by interseasonal fluctuations in household
food production. Furthermore, the exogenous and endogenous determinants
of household food insecurity reinforce each other. Purchasing power
deficiency is also a contributor to supply deficiency in that without adequate
incomes, households are not in a position to purchase production inputs
(e.g., draft power, fertilisers, agricultural labour) needed to increase
productivity and output.

Current interventions to alleviate food insecurity

Interventions to alleviate food insecurity include direct relief, supplemental
food production programmes, household coping strategies, and technological
strategies.

Drought relief
The government’s two drought relief programmes aimed at alleviating food

insecurity in the short-run are:
o Direct food aid. Free food is provided to households that have
experienced crop failure and have no access to other means of support
such as wage employment by any household member.
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Figure 1. Factors contributing to food houschold insecurity
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EXOGENOUS:
SUPPLY
DEFICIENCIES Technical

Low yields

o Crop varieties

PRODUCT o Food produced |of cash and | o Cropping system
MARKETS does not last  |food crops | o Soil type and
all year < < fertility

o Climatic conditions
o Rainfall pattern

o Inefficient

o Non-functioning

o Fluctuations in
supply

o High prices

o Food produced
inadequate for
family size Institutional

o Extension coverage

o Credit availability

o Marketing
infrastructure

o Land tenure

o Large portion
marketed with
inadequate left
for home use

EMPLOYMENT | PURCHASING Policy
MARKETS POWER o Price policy for
o Few cash income| DEFICIENCY inputs and outputs

opportunities Intra- o Development

o Inadequate o Cash generated |and strategies
remittances does not last  |inter- <| o Non-agricultural wage
o High prices all year ‘seasonal policies
o Fluctuations in < fluctuation | o Consumer price policy
employment FOOD in output
TRANSFER and income | ENDOGENOUS
DEFICIENCY

o Household composition

o Food preferences

o Resource endowment

o Income levels and
access to income

o Food-for-work
o Food aid




SOUTHERN AFRICA: FOOD SECURITY POLICY OPTIONS 229

o Public Works Project. Food-for-work is designed to increasc the
purchasing power of houscholds, thereby enabling them to purchase
food that is either locally available or made available from the
government; and to improve rural infrastructure by employing
individuals on rural development projects (c.g., school, dam and road
construction, land conservation and/or reclamation, trec planting,
water and sanitation projects, and other projects identified at both
local and district levels).

A possible criticism of the current free food aid programme is that only
maize is provided, even in areas where small grains are the historical staple
crop. However, all the key informants interviewed reported that households
prefer to receive maize over small grains. Participants in public works
projects are selected from households identified as needing assistance (one
person per household). They are paid Z$2 per person per day. Public works
projects are better than free food distribution programmes because they
avoid crealing a dependency, screen houscholds that may not find it
attractive to work-for-food, and foster popular participation in development
projects (Mbiribidi, 1987). Of the 55 districts in Zimbabwe, Buhera receives
the largest amount of money for food-for-work projects (District
Administrator, Buhera District, personal communication).

Concern has been raised that some of the food-for-work projects may not
contribute to the creation of a stable or improved agricultural base, which
would help to reduce the future impact of interseasonal rainfall variability,
In Buhera, public works projects emphasise irrigation development, while
Mutoko District Administration officials are planning on emphasising income-
generating projects (Mutoko District Administrator, personal communication).

Supplementary food production programme

This intervention is aimed at improving the nutritional status of households.
It is undertaken by the Ministry of Womens Affairs and Community
Development, in conjunction with the Ministry of Health and AGRITEX.
Villages are assisted to establish agricultural micro-projects which produce
food products with high nutritional value, such as vegetable gardens and
rabbit and poultry projects for protein production. These interventions
were only observed in Mutoko and Mudzi.

Household coping strategies

Households adopt their own strategies to minimise the undesirable effects of
food insecurity. These strategies are a function of the opportunities
available to the housechold and its ability to take advantage of these
opportunities. One strategy is to seek local wage employent to obtain cash
income. Other strategies include out-migration from affected areas and
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disposal of durable assets. The preliminary survey did not investigate
household coping strategies in the study areas. To date, there had been
little empirical work in Zimbabwe to investigate neither household coping
strategies for dealing with recurring food shortages in low-rainfall areas nor
the contribution of employment generation in providing food security.

Technological strategies

Long term strategies for improving food security in low-rainfall areas include
developing sustainable farming systems for these environments. One
component of this strategy is the development of yield-stable and drought-
tolerant crop varieties or hybrids. Currently, the Department of Research
and Specialist Services (DR&SS) is conducting on-farm trials in Mudzi to
evaluate sorghum varieties adapted to low-rainfall conditions which meet
household food preferences (i.e., hard white grain).

In Buhera, Mudzi, and Mutoko, AGRITEX is using demonstration plots and
field days to encourage farmers to adopt yield-increasing management
practices, (i.e., tillage conservation, fertiliser application, appropriate plant
population, and appropriate planting time).

PROPOSED RESEARCH FOCUS

The information obtained during the initial assessment of the food security
situation in Mudzi, Mutoko, and Buhera Districts helped to establish future
research priority in these areas.

The general objectives of the study are to examine the constraints and
opportunities to increasing household food security in low-rainfall regions of
Zimbabwe through the introduction of new oilseed and small grains
technology with special attention on the interdependence between technology,
institutions and policy.

The specific objectives of the study are to:

o describe and analyze the historical and current role of the oilseed and
small grains subsectors in the agricultural economy; including
aggregate supply (total production and marketings, imports; and
interregional distribution of production and marketings); aggregate
demand (end uses, including exports); technology development;
institutional environment; and government policies (pricing, extension,
credit);

o assess the historical and current role of oilseeds and small grains in
the household production system;

o assess the food security status of households and identify factors
associated with interhousehold variability in food security, with
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particular emphasis on the role of government transfer programme in
reducing household vulnerability to food insecurity;

o identify strategies used by households to cope with production
instability and the characteristics of households using alternative
strategies, with particular emphasis placed on analyzing the role of
non-farm employment and remittances as coping strategies;

o assess the biological and economic performance of oilseeds and small
grains in the historical and current production system in terms of
returns to cash and labour inputs;

o assess the potential of new oilsced and small grain technology for
increasing household food security and the impact of the technology
on interhousehold variability in food security;

o assess the social, technical, economic, institutional, and policy
constraints to introducing both improved oilseed and small grain
production technology and the small grain dehulling technology;

o assess the potential household and off-farm demand for small grains
and small grain products--particularly blending with wheat--as an
animal feed source and industrial uses; and constraints to capturing
this potential demand;

o identify alternative policy recommendations to facilitate the diffusion
of new oilsced and small grain technology; including institutional,
pricing, marketing, extension, credit, and research interventions.

Five parallel studies, using the same data set, will be carried out in
Mutoko, Mudzi, and Buhera Districts to meet the objectives outlined above.
Researchers will analyse components of the data set relevant to their
specific research objectives. The five studies and their specific foci are:

o The Contribution of Oilseed Production to Increasing Cash Income and
Improving Household Food Security of in Low Rainfall Communal
Lands. This study focuses on the role of oilseeds in household food
security and their contribution to household cash incomes, economics
of production technology potential, and constraints and opportunities
for expanding production. The principal researcher is Godfrey Mudimu.

o Determinants of Household Food Security in Low-rainfall areas of
Zimbabwe. This study focuses on the role of different sources of
income and expenditure; the impact of agricultural commercialization;
and the impact of alternative policy interventions on household food
security. The principle researcher is Charles Chopak.

o Household and Industrial Demand for Small Grains: Implications for
the Small Grain Subsector. This study focuses on assessing the
demand for small grains; including historical, current, and potential
future consumption patterns; and constraints and opportunities to
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increasing on and off-farm demand/utilisation of both smallgrains and
smallgrain products. The principal researcher is Charles Mbwanda.

o The Impact of Market Development on Household Food Security in
Low-Rainfall Areas of Zimbabwe. This study focuses on describing the
marketing institutions (input supply, credit, output marketing, and
transportation), assessing their effectiveness, and identifying policy
interventions to strengthen their performance. The principal
researcher is Solomon Chigume.

o The Economics of Food Crop Production in Low-Rainfall Communal
Lands. This study focuses on identifying technology adoption patterns,
crop management strategies, farmer’s assessment of technology options,
and constraints and opportunities to increasing food crop production.
The principal researcher is Jones Govere.

It is anticipated that these studies will provide an in-depth understanding
of food insecurity in the research areas; identify the structure of income and
expenditure flows; and identify technologies, institutional changes, and
policies that will improve household food security in communal areas--
particularly production of oilseeds and small grains, as well as greater
household and industrial utilization of small grains.

CONCLUSION

The preliminary survey and the secondary data provided an insights into the
household food security problems in Mutoko, Mudzi, and Buhera Communal
Lands. The proposed studies will extend the depth and breadth of the
analysis. It is anticipated that the insights gained will help policy makers,
district and local administration organs, extension and research services, and
households to reduce the threat of food insecurity.
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REFLECTIONS ON TWO DECADES OF
RESEARCH ON SORGHUM-BASED
FARMING SYSTEMS IN NORTHERN
NIGERIA AND BOTSWANA

D.W. Norman, H. Sigwele and D. Baker!
INTRODUCTION

The subject assigned to us is a huge topic and has to be handled very
selectively. Therefore, we only discuss issues which are directly related to
food security. As was emphasised at last year’s conference, there are two
sides to food security; food availability and households having the resources
to obtain food (Rukuni and Eicher, 1987). Both are now included in the
SADCC policy for food security (Dhilwayo, 1987). While recognizing the
critical nature of the linkage to macro policy, this paper focuses on the
micro or household level. Also, rather than presenting detailed information
on research activitics and empirical findings, we make generalized
statements about sorghum-producing households and farming systems
patterns with the goal of deriving implications for future research.

The paper begins by comparing farming circumstances and sorghum
production systems in northern Nigeria and Botswana. The comparison
provides a background for characterising farmers’ food security strategies.
This is followed by a brief review of changes in research approaches that
have occurred over the last 20 years in both countries. We propose that
there is much complementarity between micro-level farming systems work and
macro policy analysis in efforts to attain improved food security. On the
basis of this perspective, we discuss in the fourth section some issues
affecting the efficiency of future micro-level food security research.

COMPARISON BETWEEN AREAS

In the interests of brevity, we compare northern Nigeria and Botswana only
with reference to three general topics: farmer aspirations and constraints,
farming systems management, and food security strategies. These topics are
not mutually exclusive and there are of course several other relevant topics.

1Departmeut of Agricultural Research, Ministry of Agriculture, and
Department of Agricultural Research, respectively
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More detail on the two areas can be found elsewhere (Baker, 1987; ATIP,
1986a; ATIP, 1986b; Norman, Simmons and Hays, 1982).

Farmer aspirations and constraints

There is a certain universality in the aspirations of farming families. In
cconomic terms, farming families try to maximize utility (satisfaction) which
increases with real income, but decreases with higher levels of effort and
risk.  Attempts to maximise this utility take place within a set of
constraints. As a result, it generally is not differences in aspirations but
differences in the constraints which lead to the most important differences
in farming systems. Such differences can be grouped in a number of ways.
One classification is as follows (Norman, 1982):

o natural conditions (e.g., climate, soil, etc);

o factor (resource) endowments and prices; and

o market or support systems for inputs and outputs.

The farming systems used by rural people are determined by all of the
above. The natural environment determines the necessary conditions for the
presence of a farming system while the socioeconomic circumstances provide
the sufficient conditions for the presence of a farming system. Thus,
differences in sorghum-based farming systems between northern Nigeria and
Botswana result from a combination of the natural environmeat and socio-
economic circumstances.

Harshness of the natural environment

In both areas, the most severe farming problems generally stem from
limitations imposed by a lack of water. The seasonality of rainfall and its
low annual level impose serious constraints on growing crops, and result in
major variations in the demand for labour. In this sense, Botswana farmers
operate under a much harsher climatic regime than those in northern
Nigeria.

Also in both areas, soils are generally of poor quality, suffering from
phosphorus deficiencies and low levels of organic matter. Particularly in
Botswana, soils tend to have a low water-holding capacity and are subject to
crusting following heavy rains. Soil erosion is a major problem in both
areas, but is perhaps more severe in Botswana where many fields have been
continuously cultivated for several decades.

Botswana farmers face two temperature problems which are not as
important in northern Nigeria. First, the months when most planting is
concentrated, because there usually is the greatest rainfall, are also the
hottest months.  Soil temperatures often exceed the cardinal level for
sorghum seedling viability. The second problem is the onset of cool nights
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at the end of the season. If there are even short drought periods, during
which sorghum stops growing, late January and February plantings may not
have enough time to mature.

Variability in factor endowment

As summarized in Table 1, farmers in northern Nigeria and Botswana have
significantly different factor endowments. Farming families tend to be
smaller in Botswana. The size of the effective cropping labour force is even
less relative to northern Nigeria than is suggested by family sizes. In
Botswana, two-thirds of the active rural population are attending school,
tending livestock, or engaged in off-farm wage employment. In contrast,
Botswana farmers generally have more land, livestock, and fixed capital.
Farms in Botswana usually range from 10-20 hectares, not including
communal grazing areas, compared to less than five hectares in northern
Nigeria. Moreover, Botswana farms consist of one or two contiguous blocks
of land while those in Nigeria often are composed of scattered plots.

Most farmers in Botswana own one or more mouldboard ploughs and many
own donkey carts. Because of a national equipment subsidy programme,
farmers in parts of the country now also have purchased row planters and
cultivators. In addition, Botswana farmers have a comparable range of hand
tools and receptacles as those owned by Nigerian farmers.

Farming strategies can be significantly affected by the ability of farmers
to withstand production shortfalls. Botswana farmers have a much greater
ability to deal with crop failures because of their control of cattle assets.
While many Botswana farmers do not own cattle, more than half are able to
draw against their cattle inventories in the face of adverse circumstances,
thereby stabilizing their standard of living.

National resource endowments can also affect farmers, as recent
experiences in both Nigeria and Botswana have demonstrated. During the
1970s, oil revenues in Nigeria were used to fund numerous agricultural
programmes. Such programmes have been severely affected by the fall in oil
prices. In Botswana, government has used revenues from cattle and
diamonds exports to subsidize farming families--substantially mitigating the
most serious effects of the ongoing six-year drought.

Markets for inputs and outputs

In northern Nigeria, as in much of Africa, there are both formal and
informal markets for inputs and outputs. Informal trade occurs among
households and in periodic markets. The periodic markets facilitate inter-
household trade and provide a channel for evacuating surplus production
from rural to urban centres. Food items are available on an irregular basis
and there is substantial seasonal price variation. There is limited trade in



Table 1. Selected aspects of farming systems: Mahalapye arca, Botswana and

Zaria, Nigeria (1976).
Mahalapye arca® Zaria®
Climate:
Rainfall (mm/year) 470 110
Rainfall > PET (months) 0 4
Length of growing season (months) 6-7 5-6
Farm Size:
Cultivated land (ha) 51 32
Total (ha) 17 39
Any irrigation? No Yes
Field fragmentation No Yes
People:
Religion Christian Moslem
Residences Village, lands, cattlepost One
Family size 1.7 88
Major "income" sources Livestock, off-farm Crops, off-farm
Beer brewing, remittances smallstock
Cropping:
Major crops Sorghum, cowpeas Millet, sorghum
watermelons, maize groundnuts
Mecan sorghum yield (kg/ha) 74 800
Sclf-sufficient in cereals No Yes
System:
Power Animal Hand
Land preparation Flat Ridge
Planting system Broadcast Row
Sole/mixed crop Mixed Mixed
Weeding 1 2-3
Fertilizer Little Manure and inorganic
Livestock uses: Sales, draught, Manure and
transport, milk Transport
Cropping labour (%)°
Family:  Adult males 19 n
Adult females 33 1
Children 15 9
Hired: 33 18
Peak labour demand:
Main peak Weeding Weeding
Secondary peak Harvesting Harvesting
Male adult work time
Percent on: Family farm/s 19 81
Livestock 53 5
Off-farm 28 K2
Total hours 1034 1172

21983. 1976, cMahalapyc percentages based on hours; Zaria based on days.
Sources: ATIP (1986a); Norman, Simmons and Hays (1982)
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production inputs.

Following a pattern established during the colonial period, the
Government of Nigeria has intervened extensively in agricultural markets
(Norman, Simmons, and Hays, 1982). Many approaches have been tried for
fertiliser distribution, but all have met with little success. Organized seed
distribution was limited to cotton until the 1970s, resulting in limited use of
improved varieties of most crops.  Marketing boards exist for most
commodities, but there have been many problems with the marketing board
system.

In Botswana, local trade historically has been dominated by informal
exchanges between households. Informal trades are made for labour,
traction, gathered items, and household products on both a cash and barter
basis. Interhousehold exchanges significantly increase the access of poor
farming families to required production resources.

Complementing household exchanges, in Botswana there is a network of
privately owned general traders which extends to essentially all villages.
The general traders distribute imported agricultural commodities and other
household goods to rural areas. Most of the items sold are either processed
or manufactured, and are of nearly standardised quality. Prices are subject
to a price control system based on wholesale prices and transport costs.

A recent study of the trading network in the Central Agricultural Region
(Baker, 1987) showed that the trading network is making a major
contribution to food security due to the provision of food commodities and,
to a lesser extent, agricultural implements and fencing materials. Input
availability is a problem in smaller villages, particularly for major
implements, but reasonably priced transport is available. The availability and
low prices of imported, milled food grains clearly affect farmers’ incentives
to invest in sorghum production. Thus, food security is increased through the
marketing system, but the incentive to achieve food self-sufficiency is
decreased.

Seed for sorghum and other crops is available through the Botswana
Agricultural Marketing Board (BAMB) depots located in the larger villages.
MAMB also announces guaranteed producer prices before the beginning of
each season.

Farming systems management

Farmers in both areas have developed intricate farming systems that permit
family labour utilization throughout the year and provide ways to profitably
invest capital. However, there are some significant contrasts in farming
systems management between the two areas.
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Enterprise ¢mphasis

In Botswana, rural people traditionally have been pastoralists while in
northern Nigeria the emphasis has long been on crop cultivation. In addition
to cultivating rainfed land, Nigerian farmers have also cultivated small
amounts of land near rivers and streams that can be irrigated with simple
irrigation systems. These traditional orientations continue to distinguish the
areas.

In porthern Nigeria, crops still constitute a more important component of
farm and household income than in Botswana. Income from crop production
accounts for more than a two-thirds of the total income of most households
(Malton, 1977). Off-farm occupations, primarily within the village, are an
important labour activity, but account for only a quarter of household
income.

In Botswana, crop production is the third or fourth most important source
of income for most households--following livestock tending (and sales),
wage employment, and beer brewing. Remittances from families members
working outside the village also tend to be a more important source of
income than crop production at least for poor households. During the
ongoing drought, even transfers from the government have provided more
real income for many households than has crop production

Despite the importance of livestock in Botswana, there tends to be less
complementarity between livestock and crop enterprises than in Nigeria.
Animals generally are kept in a separate area from where crops are gown.
Thus, the role of livestock as a provider of manure in Botswana is minimal.
In northern Nigeria, such complementarities are maintained through
pastoralists corralling their cattle on the fields of crop cultivators.

While out-of-village wage employment is very important in Botswana, in-
village off-farm income opportunities are poorly developed, compared to
northern Nigeria. For example, traditional marketing systems which provide
many employment opportunities in West Africa are virtually nonexistent in
Botswana. The reasons for this are not clear. One major factor may be
that there has been no “"engine of growth” in Botswana to foster its
development, in the form of crops produced for disposal. Participation in
the Southern African Customs Union has also restricted opportunities for the
development of rural small-scale industries.

Sorghum production practices

Farmers in both areas want to increase total production from their cropping
enterprise, but are using different strategies for attaining it. Some of the
key differences are as follows:

o In Botswana, the much larger amounts of land cultivated per family
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member imply a land extensification (labour saving) farming systems
management strategy. In northern Nigeria, farmers have more of a
land intensification (yield-increasing) strategy.

o In Botswana, the prevalence of cattle led to the introduction of animal
traction more than eight years ago. In contrast, in northern Nigeria
most crop cultivation is done by hand, requiring more labour per unit
area. Reflecting the tillage methods, ridging and hill planting systems
are prominent in northern Nigeria, while in Botswana most crops are
gown on the flat. Farmers simply broadcast the seed and plough it in.

o Fewer crops are (or can be) grown in the harsher climatic
environment of Botswana. Thus, in northern Nigeria, farmers often
grow different corps for sale than those that they consume. In
Botswana, sorghum serves as the main food crop and cash crop.
Relatively few farmers grow special crops just for sale. This means
that sorghum plays a relatively more important role for farmers in
Botswana than for those in northern Nigeria.

o Reflecting their intensification strategy, farmers in northern Nigeria
use more chemical fertiliser, apply greater quantities of organic
manure, and weed two to three times. In Botswana, farmers
broadcast plant and plough as large an area as possible after each
rain. Post-planting operations generally are confined to one weeding
and bird scaring.

o The gender division of labour is substantially different between the
two areas. In Botswana, adult females provide most of the labour for
sorghum production, as well as for household maintenance activities.
Males traditionally have been responsible for tending cattle. Animal
traction ploughing, a task not commonly found in northern Nigeria, is
the only arable farming activity which is dominated by men in
Botswana. In contrast, males account for more than three-quarters
of the labour for crop production in northern Nigeria.

As a result of the respective management systems, traditional sorghum
yields are much lower in Botswana than in northern Nigeria. It should be
emphasised that the management systems in both areas represent reasonable
responses to the realities of the natural environments and socioeconomic
circumstances.

Food security strategics

In light of the above area comparisons, it should not be surprising that

farmers in the two areas have significantly different food security strategies.
Farmers in northern Nigeria depend on achieving a high degree of food

self-sufficiency.  Staple food grain supplies cannot be reliably obtained

through market purchases. The limited amount of cash generated through
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sales of crops such as cotton, or from off-farm within-village employment, is
largely needed for nonfood household requirements. Nigerian farmers can
and do produce more of their food than Botswana farmers, but are quire
susceptible to food shortfalls. Therefore, there is a great incentive to
increase investments in crop production if the investments provide a
reasonable and reliable return. A major issue facing northern Nigerian
farmers is the balance in investment between sorghum and other crops.

In contrast, farming families in Botswana have systematically tried to
minimize the linkage between food production and food security. While the
main objective of growing sorghum is to meet household food grain
requirements (Baker, 1987), no households actually rely on food self-
sufficiency. Instead, most food is purchased using cash from a combination
of several sources. If the rains are good and a sufficient quantity of
sorghum is produced, it is a welcome event. The money which would have
been spent on food becomes available for other items. The food security
strategy of Botswana farmers implies that capital or labour investments in
sorghum production usually are not a top household priority. This poses a
major challenge to technology development researchers.

CHANGES IN RESEARCH APPROACHES

There are two complementary approaches to increasing the productivity of
farming families and improving their food security situation.

o Develop and disseminate relevant improved technologies, which enable
households to use resources previously underutilized an/or increase
the productivity of resources already being utilized.

o Develop relevant policies (e.g., pricing systems) and support systems
(e.g., extension, credit, improved input distribution programmes on the
input side, and markets for the products produced). The development
of relevant policies and support systems can entail a combination of
macro- and micro-level research.

Both components are needed to facilitate increased agriculture
productivity and improved food security. Which is relatively more important
is location and time specific. In this section we characterise the research
which has been conducted in order to facilitate the development of sorghum-
based farming systems and discuss the need for a micro-macro balance in
future research.

Overview
Throughout Africa, there has been an evolution in the approaches used to
address the needs of farming families over the last 20 to 30 years. This
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evolution is described below. Until now, the later components listed
generally have not replaced the earlier ones. Rather, the additional
components were incorporated over time in response to perceived weaknesses.

1. Prior to the 1960s. There were two main thrusts to technology
development research. Both primarily focused on boosting the output
of export crops. One strategy emphasised crop-variety improvement,
with the objectives of increasing yields and insect and disease
resistance. There was a limited amount of agronomic research to
develop recommendations on plant spacing, fertilisation, and other
husbandry practices for the new varieties. The second component
entailed the selective transferring of mechanical and biological
technologies from areas with more productive farming systems.
Beginning in the 1950, station based, inductive research to develop
technologies adapted to the natural environment became important.
Little was known about the functioning of local markets and support
systems research was not viewed a high priority.

2, 1960s. In northern Nigeria, detailed quantitative studies were
undertaken by social scientists with the aim of understanding the
rationality of limited resource farmers within the socio economic
environments in which they were operating. There usually was little
interaction with station-based technical scientists. - Social science
research (focused on improving farming systems and food security) was
still lacking in Botswana.

3. Mid-1970s and early-1980s. The popularisation of farming systems
work took place with its emphasis on the diagnosis of existing farming
systems; and the design, testing, and dissemination of relevant
improved technologies. Emphasis during this period was increasingly
placed on cooperation with experiment station based scientists and
involving farmers as active participants in the process of developing
relevant improved technologies. The emphasis shifted from collecting
quantitative data to qualitative understanding. Towards the end of the
period, increasing concern was expressed about building linkages with
extension and policy makers.

4. Mid-1980s. Concern over food security issues is leading to an
increasing emphasis on policy issues and macroeconomic analysis.

Discussion

During the past 26 years, tremendous progress has been made in the way
rescarch on farm productivity and food security issues is being conducted.
As a result, our understanding of the determinants of food security has
greatly increased. At this point, it is almost inconceivable that inter-
disciplinary on-farm research could be discontinued. It also seems that no
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one should have to argue for the importance of understanding existing
farming systems.

One of the most important issues at present is what is an appropriate
balance between micro research on farming systems and macro policy
analysis. It is our belief that it would be a mistake if macro policy research
became the sole focus--or even the primary focus--of food security analysis
(and donor agency funding) in the late 1980s.

We believe that micro-level farming system work-~cncompassmg both
technologies and support systems--plays a vital complementary role to policy
analysis in efforts to achieve improved food security. Changes in policy
without changes in technology are unlikely to solve long-run problems of
food security. Certainly the insights and data collected in farming systems
work should be of value to food security personnel working at the macro-
level.

ISSUES AFFECTING FUTURE RESEARCH

Based on the assumption that micro-level farming systems work will
continue, we now will discuss several insights from past farming systems
work and derive implications for future food security-related research. As
above, our emphasis is on the development of relevant technologies and
support systems.

Within area resource distribution

The way in which resources are distributed within areas can critically
influence the welfare of individual families. Although national statistics
might indicate the average family can attain food security, aggregation can
mask underlying inequalities that need to be addressed. There is in fact
evidence from both northern Nigeria and Botswana that resources are
unequally distributed, thereby resulting in unequal income distribution
(Malton, 1977; CSO, 1976), Moreover, there is qualitative evidence that
inequality may be increasing in the face of growing populations, periodic
drought, and a breakdown of traditional egalitarian notions of shared
poverty.

Inequalities in resources and income distribution lead to a number of
consideration in micro-level food security research, six of which are the
following;

o On-farm versus off-farm income. Matlong (1977) produced cross-
sectional income distribution data from an area slightly north of Zaria
in northern Nigeria. He showed that incomes from farming activities
were less variable than from off-farm sources. He further found that,
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although in absolute terms incomes from farming activities were much
lower for poorer families, farm incomes as a proportion of total
incomes were higher. As a result, farming income contributed both to
greater income and income equality.

In Botswana, the potential of crop farming in creating rural income
and employment opportunities is recognised in national policy.
However, cropping income is less stable than livestock production or
wage employment. If poor farmers are to be helped by cropping
activities, attention must be given to stabilising cropping income.

o Level of food consumption. Evidence from both northern Nigeria and
Botswana shows that many rural families, particularly poorer families,
do not feed themselves. For example, Matlon found 60% of the farming
families did not produce enough or retain enough food to feed
themselves. Richer households had income from other sources to
purchase enough food to make up the deficit, but 20% of the poorer
households did not.

In Botswana, Baker (1987) showed that poorer families consume
most food items less frequently. Less grain is consumed per person in
poorer households and poor households are more dependent on
purchased food. In general, those households which are poorer and

consume less, also are the least successful crop farmers.
o Secasonal hunger. In the face of low income, seasonal hunger becomes

a critical issue. Seasonal hunger is characterized by food availability
being at its lowest level at a time when the demands of the
agricultural cycle are highest; and cash resources are also at their
lowest. The effect of the hungry gap, as it is sometimes called, on
the physical constitution of the hungry are fairly obvious. During the
peak of the agricultural cycle individual calorie and protein
consumption is insufficient (Grant, 1970) and a loss of weight tends to
occur. A potential for further debilitating effects is created, since
the chances of contracting nutritionally-related diseases are increased
and -the resistance of the body to other illnesses is decreased
(Chambers et al, 1979).

o Dependency relationships. Inequality and associated food access
problems create a milieu in which poverty is sustained and deepened
because of the devclopment of dependency relationships. Chambers et
al. (1979) have pointed out, for example, that such short-run problems
of overcoming hunger through working on other peoples land for cash,
or through borrowing money and pledging land, can lead to a ratchet
effect with a downward spiral. As a result, commitments made to
survive one year lead to a lower potential income in future years.

o Compromises in technical efficiency. There is substantial evidence



246

that differences in technical efficiency often stem less from managerial
ability than from compromises made to deal with inadequate income
and resources. For example, in northern Nigeria the urgent need for
food and cash make it necessary for members of low income families
to work at off-farm occupations, thereby forcing farmers to delay
planting sorghum and millet and delay the first weeding (Malton et al,
1979). As a result, poorer household are disproportionally represented
amongst the least technically efficient producers.

Comparable compromises are observed in Botswana. Nearly half the
households rely on other households for traction resources. In order
to gain access, dependent households have to provide cash or labour
for ploughing the traction owner’s field. In order to obtain cash for
food as well as ploughing, some family members emigrate for wage
employment. Therefore, whether paying in labour or cash, draught
dependent households consistently end up ploughing later and often
have less people available for weeding. The result is a significant
inverse relationship between levels of sorghum production (due to
yields and area ploughed) and household resources (Baker, 1987).
Relevance of technical solutions. Water shortages is the over-riding
constraint for most farmers in Botswana and for many farmers in
northern Nigeria. There are alternative tillage and planting practices
which address water shortages. Whether they can be implemented
depends, to a great extent, on the resources farmers have at their
disposal. For example, in Botswana it is critically important to ensure
ploughing is done as soon as possible after rains, in order to make
sure water is available for germination and plant growth (although
some farmers do take the chance that germination will result from a
post-planting rain).  Obviously, timely ploughing is easier for a
tractor-owning farmer than for a farmer who has to hire donkeys.
The challenge is to develop relevant guidelines for poor farmers as
well as for farmers having access to greater levels of resources.

Increasing returns to the Limiting factor
Farmers clearly take into account the impact of interventions on their most
limiting resources. One of the main lessons from farming systems work is
that technology development research must also pay attention to which
factors are most limiting for which farmers. Whether land or labour will be
the more limiting factor will tend to be location specific. However, ratios of
land and labour can be very crudely simplified into three possible situations:

o In areas of low population density, the peak demand period for labour

is likely to be the major constraining factor on expanded output.
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o In areas of transition to high population densities, it is possible that
both labour and land constraints will emerge. The peak demand period
for labour will be a constraining influence and land will emerge as a
problem because soil fertility will decline under population pressure.
The possible dual nature of these constraints will be exacerbated by
the increasing need, in order to sustain a satisfactory level of living,
for farm families to spend more time in activities that require year
around commitments--including off-farm income earning activities, as
well as caring for livestock owned by the family. As land becomes
more of a constraint, the value of livestock in contributing to
maintaining soil fertility will become greater. However, the problem
of feeding livestock will also become greater; and quite likely will
involve a change to more labour intensive methods.

o In areas of very high population density, where labour becomes

surplus, land is likely to be the most constraining factor.

The relative factor ratios given above suggest two basic priorities in
efforts to introduce relevant technologies; first, improving the productivity
of labour at bottleneck periods, and secondly, improving the strategies--
such as introducing mechanisation to solve the problem of seasonal labour
bottlenecks and bio-chemical technology to increase land productivity--are
too simplistic.

There are three key issues which must be considered when determining a
strategy to address farmers’ limiting factors.

First, interventions designed to increase the return to the most limiting
factor indirectly affect the use and/or productivity of other factors. For
example, labour-saving technologies such as herbicides or inter-row
mechanical cultivation--if used to peak labour periods--can improve yields
due to more timely field operations. Yield-increasing technologies (e.g.,
improved seed; fertiliser; pest, disease, and weed control;, improved cultural
practices; etc.) will--if there is no change in the power base--usually
increase labour demands. Depending on the degree to which yields are
increased, this can have either a positive or negative impact on labour
productivity.

Second, multiple binding constraints can be present in a single area,
particularly if resources are inequitably distributed. However, it is not easy
in semi-arid areas to design technologies that result in an increase in both
land and labour productivity. For example, in a number of improvcd crop
technology packages examined in Northern Nigeria, the only one that
increased the productivity of both land and labour in a spectacular way was
maize.

In Botswana we have had even more problems identifying packages which
relate to land and labour constraints. One possible technology is double-
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ploughing, the first one of which is undertaken in order to permit more
water to enter the profile and be available at planting on the second
ploughing operation. Our research over five years has shown that farmers
facing a land constraint can obtain 75% higher yields and increased farm
profits by double ploughing. Returns to ploughing labour also tend to be
higher with double ploughing. However, the data supporting double
ploughiog for farmers who face only a ploughing or weeding labour
constraint, not a land constraint, are less convincing,

Third, a very obvious requirement is the necessity of fitting technologies
together with the complementary support systems. For example, in northern
Nigeria the maize technology mentioned above could only be adopted by
farmers when the World Bank came in with a series of agricultural
development projects that had good distribution systems for inputs and
provided markets for the output. In Botswana, double ploughing is not easy
to advocate currently, particularly for those farmers facing a labour
limitation, since a current development programme is heavily subsidising
single ploughing of the land. This subsidy is not available for a second
ploughing and therefore the costs and returns to farmers are less favourable
than they would be otherwise.

Exploiting flexibility versus breaking constraints

Limiting factors can be addressed either through breaking constraints or by
exploiting flexibility that exists in current farming systems. For example, in
northern Nigeria planting labour is a limiting factor. Farmers avoid the
limitation by planting cotton after food crops have been planted. Although
lower yields are obtained duec to late planting, the climatic environment
permits some return from late season labour and land that would otherwise
be underutilised.

In Botswana farming systems there are many fewer opportunities for
exploiting flexibility. For example, because of low yields, it was necessary
to break a planting labour constraint by turning to animal traction. The
area cultivated increased and now farmers are faced with a weeding labour
constraint. The timing of weeding cannot be greatly shifted because early
weeding interferes with ploughing and necessitates a second weeding, while
late weeding conflicts with bird scaring and early harvesting. A good
alternative for overcoming the limitation is to introduce row planting and
mechanical inter-row cultivation.  This would be what we term *breaking
the constraint” rather than exploiting flexibility.

In general, breaking constrains can lead to substantial improvements.
However, investments required for breaking constraints generally are much
greater than those used in exploiting flexibility. Also, there are often



SOUTHERN AFRICA: FOOD SECURITY POLICY OPTIONS 249

negative equity implications associated with a "breaking constraints™ strategy.
Therefore, it is desirable to pursue a balanced approach, even if the
opportunities for exploiting flexibility appear to be limited.

We have made some progress following this strategy in Botswana. For
example, we have tried to break the water limitation through new tillage
systems, all of which require control of traction resources. At the same
time, we have taken advantage of the fact that in many houscholds female
labour is underutilized during the ploughing and planting period to develop a
recommendation that women should invest time in post-establishment stand
management (thinning and hand gap filling). A more even plant population
makes better use of limited amounts of soil moisture.

Understanding the logic of farmers’ practices

There is plenty of evidence that farmers in both areas have devised ways of
surviving in their high risk natural environments. Research on crop
mixtures, carried out 26 years ago in northern Nigeria, showed quite clearly
that attempts to improve food security should pay serious attention to
farmers’ existing strategies and practices.

Data collected on crop mixtures in northern Nigeria showed that the
gross margin per hectare was between 60 and 70% higher for crop mixtures.
Although the total labour input for growing crops in mixtures was higher
than in sole stands, the recturn per person hour during the major labour
bottleneck period (June/July) was 20% higher for crop mixtures. Therefore,
mixed cropping not only alleviated the labour bottleneck, but also paid off in
terms of returns to that limited seasonal labour. The results also showed
that growing crops in mixtures gave a more dependable return. This is not
altogether surprising since different crops have different growing cycles,
differing demands on soil nutrients, different rooting habits, and different
susceptibilities to insect and disease attacks. As a result, failure or partial
failure of one crop can sometimes be counteracted by compensatory growth
by another.

We are not proposing that growing crops in mixtures is always the best
strategy. In fact, there is some evidence to the contrary in Botswana
because secondary crops such as cowpeas tend to out compete sorghum for
the limited water. However, farmers recognise this and tend to plant
extremely low populations of secondary crops in their sorghum-based crop
mixtures. From an agronomic standpoint, their mixtures are effectively sole
sorghum plantings. However, the secondary crops do make a major
contribution to dietary diversity and help stabilize production in years when
the primary sorghum crop fails.
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The need for options and guidelines

The more unpredictable the rainfall is, the more likely farmers will adjust
their cropping strategies depending on how the year develops. In such
environments (if not all environments), it is unlikely that a single strategy
will work every year. Therefore, technical scientists need to think in terms
of a number of options that can be suggested to farmers.

A closely related issue is the need for guidelines (auxiliary information).
As Byerlee (1986) has argued, technical scientists have tended to concentrate
on developing recommendations (prescriptive information). They often have
not given guidelines on fallback strategies if the recommendation is not
applied according to specifications, or extra information that can help
extension staff and farmers adapt the recommendations to their own
circumstances. Such auxiliary information is very important and needs to be
incorporated in recommendations.

Minimize the requircments for purchased inputs

As indicated earlier, farmers in harsh climatic environment buffer their
farming systems through off-farm enterprises and livestock activities. Thus,
any proposed intervention must be evaluated in terms of whether the
resources used for implementing that intervention could be better and more
reliably invested in activities other than arable agriculture. For example, in
Botswana, few farmers are willing to invest cash in crop production since
relatively few perceive crop production as a reliable way to produce a farm
income,

Unless governments are willing and able to subsidize agricultural
production, agronomist may be best occupied in the development of practices
that require relatively low levels of extra inputs. Similarly, plant breeders
should concentrate relatively more on modifying the plant to fit the
environment rather than expecting the environment to be modified to fit the
plant, a strategy that was so spectacularly successful in the green
revolution.

Technology ladder and farmer subsidies

Conventional wisdom is that there is a technology ladder, initially involving
the use of divisible inputs such as improved seed and fertiliser, followed by
pesticides ad herbicides, and then later by lumpier more indivisible inputs
such as mechanisation. In areas of high population density where the
land/labour ration is low, such strategies often are feasible; but in areas
with high land/labour ratios, the first step up the technology ladder is likely
to be labour-saving equipment. This is the case in Botswana where
timeliness of operation is so important, and the first step for many farming
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families is obtaining access to draught animals and a plough.

It is apparent in the very harsh environment of Botswana that, without
draught animals and related equipment, there is relatively little that can be
done to help farmers more reliably produce their food grain requirements.
Therefore, improving access to draught power through the judicious use of
pricing policy and support systems management can help the more
disadvantaged farmers meet the preconditions to improved productivity.

The commitment necessary on the part of the government in providing
lumpy inputs is relatively greater than providing divisible inputs. Therefore,
the issue of subsidies for traction and equipment is an important area where
there needs to be close coordination between technical scientists and policy
analysts. When designing farmer assistance programmes, an important issue
is ensuring equal access by male and female farmers. This issue is not
discussed in this paper, but is quite important in Botswana.

Sustaining land productivity

As human and animal populations increase, pressures on the relatively fragile
land base also increase. Soil conservation is important in sustaining the
potential for food security. However, unfortunately the closer farming
families are to subsistence levels of living, the more short-run their
articulated needs inevitably become. Consequently, for soil conservation
strategies to work, there must be a convergence between the short-run
private interests of farmers and long-run societal interests. In certain
situations, trees used as fodder and fuel can provide this convergence, but
in general, such conservation can only be implemented through substantial
levels of subsidisation and/or considerable political will.

In Botswana, a national conservation strategy is currently being
developed. The strategies being suggested will cost considerable amounts of
money. Also, the crucial issue of controlling cattle access on the communal
grazing areas still remains unresolved. Cattle ownership is very skewed in
Botswana and some of the individuals responsible for changing policy are
the ones who stand to lose most from such controlled access. Thus,
personal and political considerations are likely to influence policy decisions
affecting the balance between private and societal interests.

Balance between on-farm and off-farm opportunities
As discussed above, farmers in northern Nigeria and Botswana engage in an
intricate web of crops, livestock, and off-farm activities. Until now, we
have addressed farm production, with an emphasis on staple food grain
(sorghum) production.

Despite the focus of this paper on sorghum production, we believe it is
necessary for policy analysts to have a wider perspective than simply the
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adoption of technologies. Policy analysis and support systems improvement
need to address the whole farming system. Off-farm employment is a great
generator of employment and income. More explicit attention is needed on
the part of many governments to employment in the informal sector in rural
areas.

CONCLUSIONS

By helping sorghum-producing families, who constitute the majority of
families in Botswana and northern Nigeria, to produce more sorghum and
engage in other income-earning activities, we can contribute significantly to
their attaining food security.

Reflecting on the past two decades of research, it is apparent that many
errors have been made in our attempts to help small farmers attain food
security. But there has also been some progress in developing an
understanding of research priorities.

From our experiences we are convinced that, in order to design and
develop technologies that farmers are likely to adopt, it is necessary to put
ourselves closer to the natural and socioeconomic environment in which they
operated. This has perhaps been the greatest strength and contribution of
farming systems work. Stemming from farming systems work, there has
been a move away from monolithic technology packages and toward the
increased targeting of practices.

Much progress is still required, particularly in developing relevant policies
and support systems that complement the role of relevant technologies in
improving the productivity and food security of farming families on a
sustainable basis. Appropriate policies and support systems can widen the
possible applicability of technologies developed to address heterogeneity in
the natural and socioeconomic environment. Thus micro-level farming
systems work and macro policy analysis are important complements in
efforts to attain food security.

REFERENCES

ATIP. 1986a. Farming systems activities at Mahalapye: summary 1982-85.
ATIP research report No. 1. Ministry of Agriculture, Gaborone.

ATIP. 1986b. Farming systems activities at Francistown: summary 1983-85.
ATIP Research Report No. 2. Ministry of Agriculture, Gaborone.

Baker, D. 1987. Arable farming development priorities in the central



SOUTHERN AFRICA: FOOD SECURITY POLICY OPTIONS 253

agricultural region, Botswana: a farming systems analysis. Unpublished
Ph.D. dissertation, Michigan State University, East Lansing, MI.

Byerlee, D. 1987. Some common sense about farmer recommendations and
extension advice. FSSP Newsletter 4:4-6.

Chambers, R., R. Longhurst, R. Bradley, and R. Feachem. 1979. Seasonal
dimensions to rural poverty: analysis and practical implications. IDS
Discussion Paper No. 142. University of Sussex, IDS, Brighton.

CSO. 1976. The rural income distribution survey in Botswana, 1974-75.
Ministry of Finance and Development Planning, Gaborone.

Dhliwayo, KJ.M. 1987. SADCC'’s updated food security strategy. Pages 66-
67. In: M. Rukuni and C. Eicher (eds.). Food security for southem
Africa. UZ/MSU Food Security Project, Department of Agricultural
Economics and Extension, University of Zimbabwe, Harare.

Grant, M. 1970. Nutrition field working parny: food consumption data.
Colonial Report No. 20032. HMSO, London.

Matlon, P. 1977. The size, distribution, structure, and determinants of
personal income among farmers in the north of Nigeria. Unpublished
Ph.D. dissertation. Cornell University, Ithica, N.Y,

Matlon, P., T. Eponou, S. Franzel, D. Byerlee, and D. Baker. 1979. Poor
rural households, technical change and income distribution in developing
countries: two case studies from West Africa. AREP Working Paper No.
29. Michigan State University, Department of Agricultural Economics,
East Lansing, ML

Norman, D.W. 1982. Socioeconomic considerations in sorghum farming
systems. Pages 633-646. In: ICRISAT (ed.). Sorghum in the eighties.
Proceedings, International symposium on sorghum, Volume 2. ICRISAT,
Andhra Pradesh, India.

Norman, D.W,, E. Simmons, and H. Hays. 1982. Farming systems in the
Nigerian savanna: research and strategies for development. Westview
Press, Boulder, CO.



254

Rukuni, M., and CXK. Eicher. 1987. The food security equation in Southern
Africa. Pages 3-39. In: M. Rukuni and C. Eicher (eds.). Food security
for Southern Africa. UZ/MSU Food Security Project. Department of
Agricultural Economics and Extensions, University of Zimbabwe, Harare.



255

ACCESS TO FOOD



25
THE ROLE OF THE GOVERNMENT OF
BOTSWANA IN INCREASING RURAL
AND URBAN ACCESS TO FOOD

K. F. Mokobi and S. Asefal
INTRODUCTION

The Republic of Botswana is a land-locked country of 1.1 million people
located in Southern Africa. It has a nonracial democracy which sharply con-
trasts with its neighbours, the Republic of South Africa and Nansibia (South-
west Africa). Thus, Botswana is continually called upon to provide humani-
tarian assistance to refugees from its neighbours (Botswana, 1985c).

The country’s physical environment is characterized by a permanent state
of drought. It experiences drought in some form seven out of every ten
years. (Holm and Morgan, 1985).

Consequently, its domestic food grain production is low. During normal
season, it only produces 33% of its annual grain requirement of about 200,000
mt, mainly maize and sorghum. During drought years, domestic production
decreases to about 5% of domestic requirement. Thus, Botswana must import
about 67% of its domestic requirement during a normal season and up to 95%
during a drought period. While the country is deficient in food grain pro-
duction, it has a large cattle population estimated at 2.4 million in 1985, that
ensures the survival of many rural households.

Botswana’s food and agricultural problems are fully recognized by the
government and are considered in its national economic priority agenda. In
the November 1985 National Food Strategy paper, the state identified the
following three problem areas of the country’s agricultural economy: inade-
quate domestic food production, inadequate nutrition and access2, and large
food import and aid dependence--due to the country’s geographic location,

Ipirector, Department of Food Resources and Economics Department,
University of Botswana, respectively.

2Inadequate nutrition is especially severe among young children. A
recent study estimated that about 25% of children are underweight in non-
drought years. This figure rose to 30% during the 1982 to 1985 drought
(Botswana, 1985a).
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the potential political instability in Southern Africa, and its implication for
national food security (Botswana, 1985a).

OBJECTIVES

This paper examines the role of the Government of Botswana in increasing
rural and urban access to food in the short-run, within the framework of
the priorities and goals established by the country’s national food strategy
(NFS), by:

0 summarizing the country’s national food strategy which determines the
framework for the study;

o describing the country’s food access programmes, including the institu-
tional framework for designing and implementing the programmes;

o providing an analytical framework for assessing food access policy op-
tions in the short-run which have linkages to long-run economic de-
velopment;

o describing the National Rural Employment Food Access Programme, a
component of the country’s national food strategy;

o providing alternative methodologies for economic analysis of the pro-
gramme; and

o drawing potential policy implications for Botswana and other Southern
African nations.

EVOLUTION OF THE NATIONAL
FOOD STRATEGY

The foundation for the national food strategy was laid nine years after in-
dependence, when the government began to develop a strategy for the live-
stock sector by hiring an international consultant. The consultant, Steven
Sandford, recommended designing drought relief projects that focussed on
people instead of livestock. This led to a 1978 national conference spon-
sored by the Botswana Society, which focussed on the human aspect of
drought and placed drought at the top of the national government’s policy
agenda. In 1983 the Ministry of Finance and Development Planning estab-
lished a high level committee of civil servants to design a national food
strategy to identify ways and means to increase local food production,
strengthen nutrition-oriented services, and augment existing capacities to
respond to drought (Holm and Morgan, p. 472).

A working group was established in 1984 to formulate the national food
strategy on behalf of the Rural Development Council (RDC), which was re-
sponsible for coordinating the NFS under the Ministry of Finance and De-
velopment Planning. In July 1984, the Rural Development Council adopted a
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detailed report on the NFS which became the basis for the November 1985
government paper adopted by the Botswana National Assembly.

The NFS, through its link to the national planning process, is now
regarded as an evolving medium term policy instrument. Its primary purpose
is to provide a coberent framework for formulating and implementing a
whole range of food security related programmes affecting various sectors of -
the economy (/bid).

BOTSWANA'’S FOOD SECURITY AND
ACCESS PROGRAMME

The goals of Botswana’s national food strategy are to insure a minimum ac-
ceptable diet for all Botswana and to build and maintain national capacity
to deal with drought.

Programme componcats -

To effectively implement these goals, the government established a short-run
food secarity programme known as the Drought Relief Programme. This con-
sists of two food access programmes (human relief and rural employment)
and two food availability programmes (agricultural relief and recovery and
water supply). Figure 1 shows the conceptual classification of these program-
mes in relation to the government’s national food strategy.

Human relief programmes

A supplemental feeding programme distributes food to vulnerable groups, in-
cluding malnourished children, destitutes, the elderly, primary school child-
ren, pregnant and lactating women, and remote rural dwellers, In 1984 about
60% of Botswana’s population received supplementary feeding on a regular
basis with the programme providing 21% of their calorie needs.

During nondrought years, food is provided five days a week in primary
schools to all pupils, at health centres to medically selected preschool chil-
dren, as well as to pregnant and lactating women, During drought years,
the criterion of medical selection in clinics is dropped and all school chil-
dren continue to receive a midday meal at school. Registered destitutes and
nonschool children up to ten years of age are also fed during the drought
period. Whenever possible, the feeding programme is complemented by nu-
trition education to encourage the use of local foods of high nutritional
quality (Holm and Morgan, 1985, p. 468).
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Figure 1. Programmecs in Botswana's national food strategy

National I m

A labour-based relief programme (LBRP) provides employment in short-run
seasonal public works projects at a rate below the national daily wage.
Public projects are selected by village development committees to provide
immediate relief to drought-stricken households through cash income-earning
opportunities. Projects are also intended to create useful and productive
village infrastructure. One of the major rural employment projects involves
hand-stamping of sorghum for school feeding by rural women on a piecework
payment basis (Ibid).

sgricultural relicf and
This programme assists farmers to increase agricultural production by provid-
ing free seeds, vaccination services, and subsidized livestock feed. It funds
water supply improvement and administers a cattle purchase scheme by buy-
ing older cattle from farmers at guaranteed prices. The programme also
subsidizes draft power hiring for farmers with inadequate ploughing resources
(Botswana, 1985c; Holm and Morgan, 1985).



SOUTHERN AFRICA: FOOD SECURITY POLICY OPTIONS 261

Water supply programme

This component provides funds to district water councils to meet the demand
for water transportation and borehole maintenance imposed by drought. It
also provides assistance to rehabilitate existing water systems and to con-
struct new water systems in communities with extreme water shortages (Bot-
swana, 1985a).

Administrative structure

The overall food security programme, with its four components, is adminis-
tered by the cooperative efforts of five ministries: the Ministries of Local
Government and Lands; Agriculture; Mineral Resources and Water Affairs;
Health; and Education. The Department of Food Resources of the Ministry
of Local Government and Lands implements the human relief programme in
cooperation with the Ministries of Health and Education. The Ministry of
Health cooperates with the Department of Food Resources in monitoring the
nutrition situation and in organizing on-site feeding of malnourished and vul-
nerable children; while the Ministry of Education oversees the feeding of
primary school children. The Department of Food Resources also administers
and implements the rural employment programme. The Ministry of Agricul-
ture implements the agricultural relief and recovery programme, while the
water supply programme is under the Ministry of Mineral Resources and
Water Affairs.

An Inter-Ministerial Drought Committee (IMDC), coordinated by the Rural
Development Council of the Ministry of Finance and Development Planning,
oversees the activities of the five government ministries. The IMDC,
through its small early-warning technical group, collects data and reports
monthly on rainfall, soil moisture, production, and the nutritional status of
the population. These reports provide policy direction for institutions im-
plementing the drought relief programmes (Botswana, 1985a, Holm and Mor-

gan, 1985).
FOOD ACCESS STRATEGIES AND ISSUES

A recent World Bank policy study of poverty and hunger identified lack of
food access as the most crucial global food security problem.

The world has ample food. The growth of global food produc-
tion has been faster than the unprecedented population growth
of the past 40 years ... yet many poor countries and hundreds
and millions of poor people do not share in this abundance.
They suffer from lack of food security caused mainly by a
lack of purchasing power (World Bank, 1985).
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The idea that lack of food access is primarily caused by poverty and lack
of purchasing power is not new. However, until recently there existed no
detailed economic analysis to show the relationship between food insecurity
and lack of food access caused by poverty and entitlement failure. Sen’s
pioneering study (Sen, 1981) of poverty and famine showed that some of the
worst famines--including the Bengal famine (1943), the Ethiopian famine
(1973, 1974), the Bangladesh famine (1974), and the Sahelian famine (1977)--
were due to lack of food access caused by poverty, loss of income, and ex-
change entitlement failure (/bid). The crucial role of food access in food
security is highlighted in Reutlinger’s definition of food security: "Access
by all people at all times to enough food for an active and healthy life"
(Reutlinger, 1985).

However, emphasis on food access does not mean that food availability--
the supply side of the food security equation--can be ignored. Ensuring
that all members of a given society have access to enough food at all times
involves both food availability (supply) and food access (demand) consider-
ations (Rukuni and Eicher, 1987).

Long-run strategies

Achieving food security through providing food access and reducing poverty
has both short-run and long-run dimensions. In the long rum, a strategy of
economic growth with equitable income distribution is the best means of re-
ducing rural poverty and providing access to food. But the long-run strat-
egy is a time consuming and difficult task that can easily be blocked or de-
layed by an unfavourable policy environment caused by such factors as pol-
itical instability, wars, bad economic policy, and poor management.

Short-run strategies

Thus, until a long-run strategy of poverty alleviation linked with employ-
ment-based agricultural growth and increased food production is put in place
to provide the purchasing power needed for food access, explicit short-run
food security strategies are needed to provide the poor with access to food
(Gittinger, et al., 1977).

This strategy involves directed policies that change domestic food prices, or
food import and export prices (Rukuni and Eicher, 1987). While such policies
are easy to administer, they may distort relative food prices and create po-
tential inefficiencies in food production (Timmer, 1986; Timmer, ef al., 1983).
They may also involve serious political costs such as high food prices which
lead to urban political instability. However, the careful use of food aid can
ameliorate the possible short-run welfare losses by urban consumers until the
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long-run potential welfare gains to rural producers and society at large are
realized (Timmer, 1986).

The role of income and food transfers

These programmes, including supplementary feeding and cash transfers, are
widely used as a short-run food access strategy. A commonly practiced
method involves food rationing to targeted groups at “fair price shops” (i..,
below market prices) or distributing food freely at health or feeding centres
during hunger periods (Timmer, et al., 1983). In some cases, this strategy
benefits those with better access to feeding centres, such as urban dwellers
compared to the rural population in remote areas. The strategy also suffers
from leakages of transfer payments to unintended beneficiaries.

Botswana’s membership in the Customs Union with Lesotho, South Africa,
and Swaziland provides national access to food. No one can starve as long as
they have access to cash. Since urban dwellers generally have better access
to a regular income, supplementary feeding is deliberately targeted more to-
wards the rural population. First, "remote area dwellers” (i.e., a popular
expression referring to all people, including the Basarwa) in settlements far
away from the social service centers are entitled to a food transfer. During
drought, food transfers have been an integral part of the supplementary
feeding programme run by the Department of Food Resources. Second, all
rural health facilities have been turned into feeding points which receive a
regular food supply which is distributed to their clients. Third, all primary
schools serve a midday meal to all their pupils. In the rural areas, during
drought years school feeding is provided continuously, even over weekends
and school holidays. The Department of Food Resources supplies food to
500-600 primary schools and 500-600 feeding centers throughout the country.
The government categorizes vulnerable group beneficiaries who receive ra-
tions from the health facilitics as pregnant mothers, lactating mothers, pre-
school children, TB outpatients, children six to ten years old not at school,
permanent destitute (group A), temporary destitute (group B), underweight
children, and severely underweight children.

Permanent destitutes, people who have become destitutes for one reason
or other during the years, have always been wards of the Social and Com-
munity Development Unit of the Ministry of Local Government and Lands.
Temporary destitutes are individuals rendered destitute by the effects of
prolonged drought. The longer the drought persists, the less households
have to share with relatives and the more the extended family shrinks, drop-
ping out those on the periphery. Underweight children are directly fed at
the health facilities. Severely malnourished are fed with a mixture of dried
skimmed milk, vegetable oil, and sugar--popularly known as Disco Milk. The
Department of Food Resources, guided by policies formulated at the Inter-
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Ministerial Drought Comnmittee, is responsible for implementing the supple-
mentary feeding effectively and efficiently.

role of rur.
This strategy has proved more attractive than those discussed previously,
especially if the programme employs the poorest and most vulnerable groups.
On the other hand, unless carefully designed and implemented these program-
mes are potentially inefficient due to the low value of products and services
produced by the projects, relative to their cost (Ibid).

In Botswana, labour-based relief projects provide temporary village level
employment to people whose income source has been eroded by the effects
of prolonged drought. They have also proved useful in constructing much-
needed rural infrastructure and productive assets such as dams and hand dug
wells. Another component of this programme is the hand-stamping project,
by which women in rural areas are employed by the Parent Teacher Associa-
tions to hand-stamp the sorghum which is fed to primary school pupils.

The programme is projected to provide a minimum of 50,000 workplaces in
1987-88 (16,250 person years of employment) which will be rotated among
75,000 beneficiaries. The projects are chosen by rural villagers through vil-
lage development committees, with supervision and technical advice provided
by district administration and district council staff. Each district and sub
district has a district drought committee which employs a district drought
coordinator and a labour-based relief project technical officer. Government
believes that the programme provides an important injection of cash ito
rural areas that helps the most disadvantaged households maintain a mini-
mum level income and, at the same time, keeps small traders and rural en-
trepreneurs in business. Although the wages are well below the market rate,
they are adjusted every year to counter the effects of inflation. However,
it is recognised that the rapid expansion of the programme has led to inade-
quate project supervision by poorly trained personnel. This, coupled with
the urgent need to arrest the devastating effects of drought, has led to low
productivity and poor workmanship. Currently, plans are underway to expand
the programme and turn it into a development programme when the drought
abates. Incorporated into this plan are efforts to improve supervision, par-
ticularly through the establishment of training course in labour management
and appropriate techniques.
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ISSUES IN DESIGNING AND IMPLEMENTING
SHORT-RUN FOOD ACCESS PROGRAMMES

Short-run food access programmes must be designed and implemented with
careful consideration of their cost-effectiveness, appropriate targeting, and
their nutritional effects.

Cost-cffectiveness
Cost-effectiveness of a food access programme is a direct function of the
degree of targeting, including administrative costs involved. Targeting in-
volves identifying the truly needy- and vulnerable based on such criteria as
income, location, commodity, sex, and age. Timmer, Falcon, and Pearson
classify targeted programmes to include food stamps, fair price shops, sup-
plementary feeding for vulnerable groups, price subsidies for inferior foods,
food-for-work, cash-for-work, and rural employment programmes. Nontar-
geted programmes include general food ration schemes and fair price shops
with unrestricted access; as well as such policy instruments as overvalued
exchange rate, general food price policy, and subsidizing food production
inputs such as fertilizer, water, credit, seed, and machinery (Timmer, et al.,
1983, p. 64).

How to design efficient targeted food access programmes that minimize
leakages is an important research question that needs further attention in
Botswana.

Targeting

Botswana’s supplementary feeding programme is reasonably well targeted to
vulnerable groups. Recent data collected by the Rural Development Unit
shows that between October 1986 and January 1987, the programme served an
average of 383,000 beneficiaries per month. The vulnerable groups reached
during this period included pregnant women (18,032), lactating mothers
(44,420), preschool children (171,426), TB outpatients (6,257), nonschool chil-
dren six and ten years of age (84,044), permanent destitutes (35,215), under-
weight children (15,857), and severely underweight children (1,284).

Nutrition ‘
The nutritional dimension is another crucial aspect of designing and imple-
menting short-run food access programmes. Increased food access is by it-
self insufficient to solve malnutrition because economic variables such as
income and prices are not the only determinants of the nutritional status
(Gittinger, et al., 1987).

Designing and implementing nutritional programmes require careful plan-
ning to integrate them into the overall food access strategy and to disag-
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gregate and target the intervention. Targeted programmes may focus on
material and child clinics, nutrition education, and supplying vitamins and
minerals to deficient groups. Untargeted programmes may include general
nutrition education, fortification of food such as iodizing salt, encouraging
breast-feeding and appropriate use of infant formula, and establishing effec-
tive public health programmes in areas of clean water, sanitation, and in-
oculation. (Timmer, et al., 1983, p. 64).

SRI LANKA’S FOOD ACCESS EXPERIENCE

While Botswana and each SADCC nation must design its own food access
programme based on its own particular situation, comparative experiences can
provide useful lessons.

Sri Lanka has extensive experience with targeted and nontargeted food
access programmes. In 1960, the government made available to everyone a
free ration of 2 lbs of rice per week. In 1970, government supplemented the
free rice scheme with an additional 2 Ibs of rice at a subsidized price. In
1977, the general rice subsidy was replaced by a targeted programme focused
on the poorest half of the population. In 1979, Sri Lanka replaced its four
decade old food subsidy scheme, characterized by price subsidies and ration-
ing of rice, with a targeted food stamp scheme based on income (Edirisinge,
1987). The new strategy was effective in reaching the lowest 70% of the
population and in reducing the net food subsidy from 14% of government
expenditure in 1970 to about 4% in 1984 (Bhalla and Glewwe, 1986; Ediris-
inge, 1987).

Contrasting the equity-oriented approach of the pre-1977 period with the
post-1977 economic growth approach, Bhalla and Glewwe conclude that the
latter strategy had a greater effect in raising economic welfare. However,
their study suffered from measurement errors. Reestimation of the regres-
sion equation used in the study showed that they overstated the effect of
post-1977 policies on social indicators (Isemman, 1987). A further drawback
of the study is that the authors’ interpretation of Sri Lanka’s experience as
a test case for the "equity versus growth" approach to poverty alleviation
and economic development obscures the synthesis and complementarity of the
two approaches (Ibid).

Sri Lanka faced several problems in implementing its food stamp scheme
which was aimed at the poorest 20% of the population. Large leakages to
upper income households reduced the cost-effectiveness of the transfer pro-
gramme. However, in spite of implementation problems, Sri Lanka managed
to integrate welfare policies of subsidized food, free eduction, and health
care services that enabled it to achieve developed country standards in
health, literacy, and life expectancy. For instance, in 1984 with 16 million
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people and a per capita income of only US$360, the average life expectancy
was 70 years. This was higher than any other low-income country in the
world, comparable to industrial countries such as Austria and Ireland (World

Bank, 1986).
BOTSWANA'S RURAL EMPLOYMENT PROGRAMME

The rural public employment food access programme is a part of Botswana’s
national food strategy. These projects (officially called labour-based relief
projects) are designed to create directly productive assets such as irrigation,
drainage, land reclamation, reforestation, and soil conservation measures;
economic structures such as roads and bridges that facilitate market and
economic activities; and social infrastructure projects such as schools, clin-
ics, and water supply construction that create social capital (Clay, 1980, p.
1239).

Unresolved issues
A recent survey of literature on public employment programmes identified
several issues which are relevant to the Botswana progrmme, including;

o how to ensure effective participation by those most in need;

o how to generate projects that combine employment potential for the
unskilled at the right place in the right season with a socially useful
end product;

o how to respond to the leakage of resources before they reach intended
beneficiaries;

o how to ensure that projects produce assets of an adequate standard
and at reasonable cost; and

o how to guarantee that the benefits are distributed to those most in
need (bid, p. 1237).

Despite the vast literature addressing these concerns, controversies re-
main about public works programmes, especially regarding the scale and dis-
tribution of short term employment benefits (i.e., who benefits and to what
extent); their long term impact on employment and incomes; their cost-
effectiveness; as well as the broader political and macroeconomic significance
of public works.

Project goals

The goal of Botswana’s public employment programmes (LBRP) is to provide
supplemental income and temporary relief to drought-stricken communities.
Its implementation follows a presidential decree that initially stated that
every settlement with 100 or more inhabitants must be reached by some pub-
lic employment programme (Botswana, 1985b, p. 22). Many of the projects
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are seasonal and are usually discontinued in early December to give farmers
a chance for ploughing, after which work resumes in two to three months
(Ibid).

Employment generation

In 1984-85, the employment programme provided an estimated 40,000 to
70,000 short term seasonal jobs to able-bodied adults in rural areas at a re-
lief wage of P2.00 (pula) or US$1.20/day (Holm and Morgan, 1985). The
labour intensive projects are selected by village development committees.

One of the major projects employs women to hand-stamp sorghum grain
into flour for school feeding. This programme created about 3,000 to 5,000
jobs during 1984-85. Thirteen other rural employment projects--including
building, roads, airstrips, dams, drift fences, fire breaks, kraals, tribal shel-
ters, pit latrines, soil reclamation, wells, clearing land, making gardens, and
brick moulding--provided about 38,000 to 65,000 jobs (Botswana, 1985b, p.
24).

Constraints faced

The programme faces budget, technical, and administrative constraints. In
recent years, a number of volunteer agencies make technical volunteers
available to the Food Resources Department, thereby reducing technical con-
straints. For instance, during 1984-85, 12 volunteers were employed as
labour based relief project technical officers to assist drought relief
coordinators and other district level project personnel. In 1984-85 30
heavy-duty and 25 light vehicles were available to transport materials,
workers, and district officials supervising various rural projects.

METHODOLOGY FOR ANALYZING RURAL
EMPLOYMENT PROGRAMME

Cost-benefit and cost-effectiveness analysis are two approaches that can be
used to evaluate Botswana’s rural employment programme.

Cost-benefit analysis

This approach is used to determine whether rural employment programmes
make society as a whole better off than other food access programmes alter-
native such as supplementary feeding. Benefits are measured in terms of
social benefits. While less precisely measurable than private revenues, this
concept reflects the perspective of society rather than the individual. To
measure costs, the social opportunity cost or social value sacrificed else-
where in moving factors to rural employment programmes is used. The eval-



SOUTHEFRN AFRICA: FOOD SECURITY POLICY OPTIONS 269

uation objective is to estimate social benefit over social cost for all Botswa-
na.

The starting point of applying the cost-benefit methodology to rural em-
ployment programme is to identify and measure all benefits and costs includ-
ing primary, secondary, pecuniary, and intangible ones. Primary benefits
consist of the value of goods and services generated by a specific public
works project. For instance, for land reclamation and irrigation projects,
the analysis must estimate the increased value of crops produced on reclaim-
ed and irrigated land--less the costs of seeds, labour, and equipment used in
crop production (McGuigan and Mayer, 1986). The number of jobs and total
wage income gained from the project can be incorporated into primary bene-
fits. There are also important pecuniary and intangible benefits which are
difficult to measure such as lowered input costs, increased rural economic
activity, improved land values, improved quality of life, improved balance of
payments, and a stable socio-political environment that may result from de-
creased rural unemployment and slower rural-to-urban migration.

Public employment project also have primary, secondary, pecuniary, and
intangible costs. Primary costs such as direct outlays for services, equip-
ment, wages, and salaries are relatively easy to measure. In addition, the
opportunity cost of resources devoted to the programme must be fully ac-
counted for in estimating total economic cost. For instance, while we may
assume unskilled rural labour utilized in public projects may have low or
zero opportunity cost, the opportunity cost of other resources, (capital, ad-
ministrative, and managerial) must be considered in calculating the total eco-
nomic costs of the programme.

Cost-cffectiveness analysis

This alternative approach is used when the benefits of a public project pro-
gramme cannot be meaningfully quantified (McGuigan and Moyer, 1986). In
applying this method to rural employment programmes, we assume that the
benefits of the programme are identifiable and socially useful, and proceed
to analyze how this level of social benefit can be achieved at least-cost. In
other words, assuming that Botswana can achieve some level of food access
through rural employment programme, the objective is to determine the most
efficient combination of alternative public projects that should be adopted.

For instance, should resources be allocated to all of the country’s 13
labour-based relief projects and the sorghum hand-stamping programme, or is
it possible to identify and implement the most cost-effective combination of
these projects? Most of the necessary data for such analysis should be
available from rural household surveys and the Department of Food Resour-
ces.
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IMPLICATIONS FOR BOTSWANA AND
OTHER SADCC NATIONS

While Botswana’s experience with rural employment programme and other
food access strategies has implications for other SADCC states, the country
is in many ways unique--relative to her neighbours in Southern Africa.

Unique features

First, the seven year drought has mobilized indigenous national institutions
to mitigate the effect of drought. Second, most Botswana are concentrated
in groups of 5,000 to 35,000 along the 500 mile road network in the eastern
part of the country. This geographic concentration facilitates programme
effectiveness. 'Third, revenues generated by a diamond-led rapidly growing
economy provides adequate foreign exchange to import food. Fourth, Bots-
wana is a representative democracy which is rare in the region. Fifth, the
country encourages foreign and domestic private investment in trade and
transportation and receives substantial foreign aid. For instance, 20% of the
country’s cereal consumption was provided by foreign donors (Holm and Mor-
gan, 1985). Botswana has attracted more foreign aid, relative to the African
nations”, because:

o It has the necessary institutions and infrastructure to move food aid
relatively quickly and effectively to the needy in times of food crisis.

o It has a flourishing private sector that is consistent with the idealogy
of its western donors.

o Donor countries are interested in reinforcing the political stability of
one of the few working democracies in Africa, as well as showing sol-
idarity with friendly SADCC states surrounding South Africa (Ibid).

Thus, it may be difficult for other SADCC or African countries to easily
draw upon Botswana’s experience with rural employment and other food ac-
cess programmes because most of these nations either lack the resource base
to finance large food access programmes, or lack the efficient bureaucracy
and decentralized democratic institutions that allow public agencies and offi-
cials to deal with the needs of the rural population.

3ror instance, in 1985 Botswana, which had one of the highest per
capita incomes in Africa, received 39 kg/person in food aid, compared to
much poorer Niger which received only 254 kg/person. (See Holm and
Morgan, 1985, p. 478).
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Questions raised

For Botswana, the experience in designing and implementing food access pro-
grammes such as public rural employment programme raises fundamental
questions about the long-run sustainability of its development strategy. Can
Botswana sustain financing its expensive food access programmes? How can
these programmes be linked to long-term development? To achieve sustain-
able long-run development, Botswana needs to expand both agricultural and
nonagricultural employment and bridge the gap between short-run relief ef-
forts and long-run development needs. It can only achieve this by creating
a diversified labour intensive employment based economy which is not sus-
ceptible to a potential fall in diamond or cattle prices or a sudden decrease
in food aid.

CONCLUSION

Botswana’s experience suggests that drought and famine is best managed as
an income and employment problem, rather than a food nonavailability prob-
lem. This approach provides the rationale for labour-based relief program-
mes designed to replace lost income sources and offer short-term employment
to the temporarily unemployed.

While sustainability and linkage to long-run development are critical is-
sues, the political and social benefits of Botswana’s short-run food access
programme should not be overlooked. These expenditures are investments in
human capital that increase the vigor and productivity of the rural popula-
tion. In addition, they have a long-run intergenerational effect on the
country’s social and economic development. A country whose children ex-
perience continuous malnutrition will incur large economic and social costs
in the long-run, and is unlikely to sustain economic development.
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THE ROLE OF NONFARM ACTIVITIES
IN THE RURAL ECONOMY

P. Kilby and C. Liedholm!
INTRODUCTION

Until recently it has been conventional to roughly equate the rural economy
with the agricultural economy. With from 30-70% of the nation’s population,
the primary function of rural households was envisioned as the production of
food and fibre for the home market and one or more crops for the export
market. In addition to farm production, household members might as second-
ary activities engage in agricultural processing, transporting and marketing.

In the past few years, this view has begun to change with growing
recognition that the nonfarm sector plays an important welfare-augmenting
role in providing simple consumer goods and services to poorer rural house-
holds (Johnston and Kilby, 1975; Mellor, 1976; Chuta and Liedholm, 1979; and
Anderson and Leiserson, 1980). Furthermore, the provision of these goods
and services provides a humble but critical income to landless labour. But
most policy makers still imagine the nonfarm sector as passive--with its size
wholly dependent upon the level of farm income and making no independent
contribution to economic growth.

This paper draws upon recent research, to delineatc the nonfarm rural
economy--its magnitude, its anatomy, and how it changes over time. We
present evidence that nonfarm activities not only make a major welfare con-
tribution with respect to equity and income-smoothing, but that many of
these activities add more to gross domestic product (GDP) than the substit-
ute goods and services supplied by technically-advanced capital intensive
producers. Finally, we argue thal the sector is no more or less passive than
any other sector in the economy, and that it can make substantial contribu-
tions to agricultural growth.

SIZE OF THE NONFARM SECTOR

Given that conventional statistical measures of employment and output do
not exist for most nonfarm activities, how can we measure the sector’s size?
There are three ways. First, frequently information is available on occupa-
tional classification of the rural population that is collected during the de-

1Economics Department, Wesleyan University and Michigan State
University, respectively.

Previous Page Blank
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cennial population census. Second, there are especially-designed establish-
ment surveys within a given sample area. Finally, there are rural household
income and expenditure surveys undertaken within the context of a national
sampling design.

Census estimates

Table 1 presents mainly census based figures on the share of the rural lab-
our force whose primary occupation lies outside of farming. Although the
range runs from 14-49%, in over three-quarters of the countries the nonfarm
share is between 19-289%. While this itself is a very large magnitude, it is
nevertheless an underestimate (e.g., larger rural towns are excluded, women’s
nonfarm work is undercounted, secondary occupations--which net out heavily
in favour of nonfarm activities--are omitted).

Table 2, showing the composition of nonfarm activities, is also mainly
derived from census data. While there is considerable variation between the
nine countries, the three major components are manufacturing (including ag-
ricultural processing and repair activities), trading, and services. Since trad-
ing is the most common secondary occupation, this category is probably un-
derstated.

Establishment survey estimates

A second source of information on the rural nonfarm sector is the specially-
designed establishment survey. These are generally limited to manufacturing
units which, because of their relative fixity of location, are easier to count
than concerns engaged in, say, transportation, construction, or petty trade.
Table 3, which reports the percentage of total manufacturing employment
that occurs in the rural areas, is primarily derived from this type of sample
survey. These percentages are usually built up as follows: formal urban em-
ployment (plus some large-scale processing employment in rural areas) are
obtained from the standard statistical series, to which are added employment
estimates for fabricating activities in the urban informal sector with the
final component provided by the rural establishment survey.

Are the data in Table 3 to be believed--that in 10 of the 13 countries,
rural areas account for over half of manufacturing employment? Like census
data, establishment surveys are not entirely reliable with respect to aggre-
gate measurement; but unlike census data, we cannot say whether the result
is an overestimate or an underestimate. This type of survey does not cap-
ture noncommercial production (for own consumption) and surely overlooks
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Table 1. Percentage of rural labour force with primary empioyment in rural
non farm activities.

Country Year Coverage Rura! nonfarm
labour force (%)?

Guatemala 1964 All rural 14
Thailand 1970 All rural 18
Sierra Leone 1976 Male-rural 19
South Korea 1970 All rural 19
Pakistan 1970 Punjab only 19
Nigeria 1966 Male-3 dist.

W. state 19
India 1966 All rural 20
Uganda 1967 4 rural villages 20
Afghanistan 1971 Male-Paktia

Region 22
Mexico 1970 All-Sinaloa State 23
Columbia 1970 All rural 23
Indonesia 1971 All rural 24
Venezuela 1969 All rural 27
Kenya 1970 All rural 28
Philippines 1971 All rural 28
W. Malaysia 1970 All rural 32
Iran 1972 All rural 33
Taiwan 1966 All rural 49

8Percent of rural labour force primarily employed in nonfarm activities.
Source: Chuta and Liedholm (1979).
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Table 2. Sectoral composition of rural nonfarm employment in selected
countries (%).

Afghan- India Indo- Sierra Phil- Korea Colom- Malay- Tai
istan nesia Leoneippines bia sia wan
1970 1966 1971 1975 1970 1970 1970 1970 1966

Manufacturing 46 39 29 40 34 30 33 2 27
Construction 9 14 5 2 11 10 8 5 4
Trade & Comm. 11 14 34 35 15 24 19 2 13
Services 10 24 27 23 30 29 33 41 50
Other? 24 9 5 0 10 7 7 10 6

100 100 100 100 100 100 100 100 100

3Includes utilities, transport, and miscellaneous; omits other and unknown.,
Source: Chuta and Liedholm (1979).

Table 3. Manufacturing (large and small-scale) employment in rural areas
(%)™

Country Year Percent Country Year Percent
Sierra Leone 1976 86 Philippines 1976 61
Indonesia 1976 80 India 1967 57
Sri Lanka 1971 75 Pakistan 1975 52
Jamaica 1980 74 Taiwan 1976 49
Ghana 1973 72 Malaysia 1970 46
Zambia 1985 64 Korea 1975 30

3Rural defined as all localities under 20,000 inhabitants.
Source: Liedholm and Mead (1986).




SOUTHERN AFRICA: FOOD SECURITY POLICY OPTIONS 279

some out-of-thc-way small producers2 This source of undercounting can be
magnified or reversed by both the particular point in the agricultural cycle
that the survey took place (since part-time work constitutes a large share of
nonfarm activities) and the geographical areas of the country sampled (since
the volume of nonfarm activities typically varies substantially by region).
Hence, there is no obvious bias in the estimates reported in Table 3. The
likelihood that they are too low is equal to the probability that they are too
high.

Specially-designed establishment surveys also provide considerable inform-
ation about the nature and functioning of the nonfarm sector. While firm
size may rangc over 20 employees, most of these rural nonfarm firms are
very small3, Licdholm and Mecad’s (1986) review of evidence from over a
dozen countries reveals that 85% of the small rural manufacturing firms em-
ployed fewer than five employees with the one-person firm generally domina-
ting. Larger units engage both unpaid family workers and wage-paid employ-
ces. Combined fixed and working capital per person is typically modest.
Unlike the enumerated wage labour force, women constitute a large fraction-
-40% or more--of those engaged in the sector and frequently account for the
majority of the small-scale entrepreneurs. Acquisition of skills takes place
through apprenticeship and other forms of learning-by-doing.

Rural bouschold income survey estimates
Rural household income survey, if constructed for the purpose, provide the
most accurate measurement of both employment and output®. These surveys

2Comparisons of the street-by-street, village-by-village enterprisc
censuses, conducted by MSU and host country scholars, with official
censuses find that the latter frequently undercount the number of small
enterprises by a factor of two or more (Liedholm and Mead, 1986).

3Small-scale firms employ less than 50 persons. Rural is localitics with
20,000 inhabitants or less.

4Similar cost-route surveys to collect weekly data from small firms
were conducted by MSU and host country scholars in Sierra Leone,
Bangladesh, Jamaica, Honduras, Thailand and Egypt. (Liedholm and Mecad,
1986).
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are based upon a carefully drawn random sample of several thousand rural
households, from whom weekly data is collected over the course of a year--
including household receipts by source, expenditures, labour allocation, and a
host of supplementary variables. Problems of part-time work, seasonality,
overlooked enterprises, secondary occupations--all vanish. The bad news is
that such surveys are extremely expensive and require great organizing abil-
ities from the statistical agency in charge. Consequently, this desirable
source of information is not often available.

Comparing the nonfarm income share for five countries (Table 4) with
primary employment (%) in nonfarm activities (Table 1) reveals that in four
out of the five countries, the income share is substantially larger than the
primary occupation share. The one exception, Taiwan, is almost certainly
the result of the decade discrepancy between the two measurements. If
these few figures are indicative, we may tentatively conclude that the non-
farm sector ranges from one-half to three-quarters the size of the agricul-
tural sector. Thus it constitutes a major sector in all low and middle-income
economies.

EQUITY IMPACT OF RURAL NONFARM ACTIVITIES

Are rural nonfarm activities a major source of income for the poorest rural
households? If so, do they reduce income inequality in rural areas? Do
they also contribute to stabilizing income among poorer households over the
course of the year? Answers to these questions should provide us with a
reasonably comprehensive assessment of the equity issue.

Landholding size and nonfarm activities

Given that land is the farmer‘s principal productive asset, size of holdings
has commonly been used as a variable to stratify rural households into in-
come classes. How important is rural nonfarm income for those with little
or no land? Not surprisingly, data from five countries in Asia and Africa
(Table 5) reveals an inverse relationship between size of landholding and
the share of nonfarm income in total rural household income. For the
smallest landholding categories in each country, nonfarm income sources
account for over 50% of household income.

Is the income derived from thesc nonfarm sources sufficient to reduce
income inequalities within the rural areas of these economics? For the two
African cases, as well as Thailand (Table 5), the nonfarm income sources
raise the total income of rural households with the smallest amounts of land
to above the incomes of those with somewhat larger farms. This vertical J-
shaped relationship between total rural household income and landholdings is
perhaps not unexpected in Africa, where land is not a limiting factor. It also
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Table 4. Share of nonfarm income in total rural household income.

Country Year Percent
Northern Nigeria (3 villages) 1974 28
Korea 1980 34
Sierra Leone 1974 36
Taiwan 1975 43
Thailand 1978 43

Sources: Northern Nigeria: Matlon (1977); Korea: Korea (1981);
Sierra Leone: Unpublished results from Sierra Leone African Rural
Employment project reported in Chuta and Liedholm (1979),
(includes households in rural towns plus in villages); Taiwan:
Taiwan (1981); Thailand: World Bank (1983).

appears to hold in some parts of Asia, such as in Thailand and Japan, but it
is not ubiquitous (see Korea and Taiwan in Table 5).

However, these general findings, call into question the notion that
farm size is a consistently good proxy for total rural household income or a
good indicator of who are the rural poor. Indeed, a complex set of factors
bearing on farming, nonfarm enterprises and off-farm trading and employ-
ment opportunities determine rural household income levels. Although this
heterogeneity complicates the task facing policy makers in dealing with the
rural poor, it also means that there is a much wider set of opportunities
that can be developed.

Nonfarm activities reduce income incquality

Therefore, relating the total nonfarm income share to total rural household
income is a better indicator of whether or not rural nonfarm income reduces
income inequality. Although information on this relationship is sparse, data
are available for Sierra Leone, Nigeria, and Thailand. Table 6, in which
rural nonfarm income shares are related to total rural household income
quintiles or terciles (from low to high), again reveals the vertical J-shaped
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Table 5. Size of land hokling and relative importance of noafarm income
in total houschold income.

Country Year Size of Houschold income
holding
Nonfarm share  Total
(acres) (%) (uss)
Korea 1980 000- 123 74 3,005
1.24- 247 39 3,450
248 3.70 28 4,321
371- 4% 23 5472
495 + 16 7,401
Taiwan 1975 0.00- 1.23 70 2,768
1.24- 247 52 3,442
248- 3N 4 3,701
372- 494 39 4,570
495 + 26 5,566
Thailand 1980-81  0.00 - 4.10 88 1,362
(4 regions) 4.20-10.20 72 974
10.30 - 41.00 56 1,613
41.00 + 45 1,654
Sierra Leone 1974 0.00 - 1.00 50 587
1.01 - 5.00 23 404
5.01 - 10.00 14 546
10.01 - 15.00 12 ™0
15.00 + 15 927
Northern Nigeria 1974 0.00- 246 57 49
247- 493 31 n
494- 740 26 569
7.41- 987 15 769
9.88 + 24 868

Sources: Korea (1981); Taiwan (1977); Northern Nigeria: Matlon (1977);
Sierra Leone: Matlon ef. al., 1979. The average nonfarm share is lower
than that reported in Table 4 because only rural households were
interviewed.  Thailand: Narongchai, ef. al. (1983). Some of the villages
were chosen because of their varieties of nonfarm activities.  Thus, they
are not “representative® of the entire country. For the whole country,
the nonfarm income share for farm houscholds is 43%. (World Bank, 1983).
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Table 6 . Percentage of rural household income earned from farm
and nonfarm sources by income class.

Country Income class Farm Nonfarm
Sierra Leone Tercile
Lowest 803 19.7
Middle 81.2 188
Highest 80.0 20.0
Northern Nigeria Quintile
Lowest 76.6 234
Middle 78.0 220
Highest 61.4 38.6
Thailand Quintile
Lowest 375 62.5
Middle 440 56.0
Highest 349 65.1

Sources: See Table S.

relationship. Thus, rural nonfarm income is relatively important at both
ends of the income distribution spectrum, although different types of non-
farm income are important at the low and high income ends of the distribu-
tion. For low income rural household, wages from working on other’s farms
and service-type activities are the predominant income sources. For the
high income households, salaries from administrative and manufacturing ac-
tivities tend to predominate. These latter activities tend to have higher
entry barriers and yield higher returns than agriculture or the other types
of rural nonfarm activities (Chuta and Liedholm, 1979).

What is the net effect of these various nonfarm income sources on over-
all income inequality in rural areas? The results from two African studies
as well as from Thailand indicate that including nonfarm income with farm
income reduces the rural Gini coefficients in each case.
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Gini coefficients calculated on per capita farm income alone were 0.43 in
Sierra Leone and 0.32 in Nigeria, compared with coefficients on combined
farm and nonfarm incomes (rural) of 0.38 and 0.28, respectively (Matlon et.
al., 1979). In rural Thailand, the Gini declines from 0.58 when only farm
income is considered to 0.38 when all the sources of the rural households’
income are included (Norongchai, 1983). The available evidence, although
limited, does suggest that rural nonfarm income reduces rural income ine-
qualities in several countries.

Nonfarm activities smooth annual income flows

Rural nonfarm activities also contribute to the smoothing of household in-
come over the year. For example, analysis of the monthly income fluctua-
tions of 424 rural households in Thailand reveals that the variability of total
household income was considerably less than the variability of net farm in-
come over the year (Nonongchai, 1983)5. Studies from Northern Nigeria and
Sierra Leone point to similar findings, (Matlon, et. al, 1979). Farm and
nonfarm activities tend to move in opposite directions over the year and
income earned from nonfarm sources complement the pattern of net farm
income received. Thus, nonfarm activities seem to make an important wel-
fare contribution with respect to both equity and income stability in rural
areas.

EFFICIENCY OF RURAL
NONFARM ENTERPRISES

Are these rural nonfarm enterprises efficient users of economic resources?
Although, these enterprises seem to possess equity virtues with respect to
the distribution of income, they are frequently viewed as inefficient, thus,
confronting policymakers with a potentially vexing trade-off. However, if
some categories of rural nonfarm enterprises are found to generate more real
output per unit of resources expended than their larger-scale urban counter-
parts, then agricultural and other policies that enhance these activities can
increase both output and employment.

Employment would increase if the labour capital ratio of smaller firms
exceeded those of the larger ones. Virtually all empirical studies find that
small rural enterprises are more labour intensive (usually measured in terms

S5The coefficient of variation (CV) for net farm income was 2.07, but
only 0.64 for total household income, which includes nonfarm income sources.
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of the labour-capital ratio) than their larger scale counterparts in the ag-
agregate. At the industry-specific level, the same results generally hold, al-
though a few exceptions exist such as in Korea. (Liedholm and Mead 1986).

Partial efficiency measures

The evidence on the economic efficiency of rural nonfarm activity is rather
meagre. Comparisons of small and large-scale enterprises using partial ef-
ficiency measures (particularly the output-capital ratio) have been made, but
these have yielded a mixed picture of the relationship between capital pro-
ductivity and size (Page and Steel, 1984; Liedholm and Mead, 1986). More-
over, only rarely are rural and non industrial enterprises specifically exam-
ined in these analyses. These studies also suffer from the limitations that
surround all partial efficiency measures; if some resource other than the
one included in the measure is scarce and thus has a non-zero opportunity
cost, then it may yield incorrect results.

Comprehensive efficiency measures

Comprehensive economic efficiency measures, such as total factor produc-
tivity and social benefit-cost analysis, overcome the limitations of the partial
ones (Biggs, 1986). Ideally, all scarce resources are explicitly included in
the analysis and are evaluated at their shadow or social prices that reflect
their scarcity values in the economy. Unfortunately, only a few such studies

exist (Ho, 1980; Cortes, et al. 1985) and none consider rural nonfarm enter-
prises explicitly.

Relative efficiency

Liedholm and Mead (1986) recently used a social benefit-cost measure to
compare the relative efficiency of small rural manufacturing enterprises with
their larger-scale urban counterparts in Sierra Leone, Honduras, and Jamaica.
Following the approach suggested in Cortes et al. (1985), the ratio of the
enterprise’s value added to the cost of its capital and labour, both valued at
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their shadow or social prices, was used to measure economic cfﬁcicncyﬁ. An
SBC ratio > 1 means the cnterprise has a positive effect on total output of
the whole. A ratio of < 1 means it has a negative effect. If domestic
rather than social prices are used to evaluate value added, the SBC can only
be used to compare enterprises in the same sector.

The primary data used to derive the social benefit-cost ratios were gene-
rated from the detailed small-scale industry surveys that Michigan State
University and host country researchers had conducted. Approximately 495
rural manufacturing firms were surveyed in Honduras (Stallmann, 1983), 200
in Sierra Leone (Chuta and Licdholm, 1985), and 150 in Jamaica (Fisscha,
1982). Firms were interviewed twice weekly over a 12 month period to ob-
tain daily information on revenues and costs. The information on the large-
scale enterprises was obtained from the worksheets used to construct the
Industrial Censuses in Sierra Leone and Honduras and from the National
Planning agency’s Industrial Survey in Jamaica. In calculating the social
benefit-cost ratios, the shadow social price of capital was assumed to be
20%, while unpaid family labour was valued at the average price for skilled
labour in small-scale industry7. Since world prices for outputs and material
inputs were not available for the Honduras and Jamaican studics, domestic
prices were used. This means efficiency comparisons had to be limited to
large and small rural enterprises operating in the same product group with
reasonably similar mixes of output and purchased inputs.

6More specifically, the social benefit cost ratios (SBC) is calculated on
the basis of the following formula;
VA
SBC = -eeeeeuee
rgK + wel

where: VA = value added

ry = shadow or social price (interest rate) of capital

K = total fixed and working capital

wg = shadow or social price of labour
L = total labour hours, including family and apprentice hours.

TThe actual wages paid to all workers in large-scale enterprises were
included at 80%. (Haggblade, Licdholm and Mead, 1986).



SOUTHERN AFRICA: FOOD SECURITY POLICY OPTIONS 287

Key findings
The key finding from this three-country analysis is that in a majority of the

industry groups considered, the small manufacturing enterprises used fewer
resources per unit of output than their larger-scale counterparts. Table 7
reveals that the social benefit-cost ratios are higher for rural small-scale
enterprises in 8 of the 12 cases examined. Only in the wearing apparel in-
dustries of Jamaica and Honduras and the shoe and furniture industries of
Sierra Leone, do the larger-sized enterprises prevail. Moreover, the social
benefit-cost ratios for small rural nonfarm enterprises exceed one in all but
two industries. Such findings provide limited support for the contention that
some small rural nonfarm activities in developing countries are economically
efficient. Ho (1980) for Korea and Cortes et. al. (1985) for Colombia find
that large-scale enterprises tend to be more efficient than their smaller-scale
counterparts, using comprehensive efficiency measures. However, they do
not explicitly consider rural activities.

One weakness of this analysis is that output and purchased inputs were
valued using domestic, rather than world prices. Fortunately, sufficient data
were available from Sierra Leone to compute enterprise social benefit-cost
ratios at world prices.

This analysis, summarized in Table 8, reveals that at world (social) prices
small-scale manufacturing enterprises in Sierra Leone are more efficient than
their small-scale counterparts in all enterprise groups considered, except for
shoes. The aggregate social benefit-cost ratio for rural small-scale indus-
tries is +1.57, indicating that small industries, overall, are economically ef-
ficient and have a positive effect on the total output of the Sierra Leone
economy. Moreover, except for furniture, the ratios for the individual in-
dustries all exceed one, indicating their positive contributions to the econo-
my as well. By contrast, the social-benefit cost ratios for large-scale indus-
try is 0.49 overall, and exceeds one in only a single industry group, shoes.
The large-scale activities, consequently have a negative effect on the Sierra
Leone economy. Thus, a shift of resources to rural small industry would
appear to make economic sense.

EFFECT OF EXPENDITURE PATTERNS ON SIZE
OF THE RURAL NONFARM ECONOMY

What determines how large the rural nonfarm economy is in a given country
and what are its likely growth prospects? This can be approached by ex-
amining the expenditure patterns for goods and services that this sector
could supply; and analyzing the supply response of rural nonfarm enterprises.



Table 7. Social benefit cost ratios (domestic prices)® for various larpe and
rural small-scale industry groups in Sicrra Leooe, Hondurss, and Jamaica.

Country/enterprise/group Year Rural small-scale® Largc-smlcb
Sicrra Leone 1974-75
Bakery 1.86 1.03
Wearing appare] 1.78 0.53
Shoes 1.65 2.00
Fumiture 0.81 0.87
Metal products 1.63 1.61
Honduras 1979
Wearing apparel 0.82 0.89
Shoes 1.27 054
Fumiture 14 0.84
Metal products 121 0.74
Jamaica 1979
Wearing apparel 1.00 1.79
Fumiture 251 1.36
Metal products 1.87 158

8Gross output and purchased input values used to compute value added (numer-
ator) are cvaluated at domestic prices; hired labour valued at actual wages paid
for small and at 0.8 of actual wages for large. Unpaid family valued at skilled
wage rate for small-scale industry. Capital was evaluated at a shadow interest
rate of 20%. For a rationale [)or these particular shadow rates, sece Haggblade,
Ltcdholm and Mecad (1985). Small-scale firms employ less than 50 persons.
Large-scale firms employ S0 persons or more.  With one exception, these
firms are located in large urban arcas.

Source:  Sierra Leone: small-scale enterprise date, Chuta and Liedholm (1985);
large-scale data from worksheets used to generate Census of Manufacturing
figures of Central Planning Unit, Government of Sierra Leone, 1974-75. Hon-
duras: smali-scale entcrprise  data, Staliman (1983); large-scale industry data
obtaincd from worksheets used (o construct the 1975 Census of Industry.
Jamaica: small-scale entcrprises data, Fisscha (1982); large-scale data collected
from worksheets used by the National Planning Agency for their 1977 industrial
survey.




SOUTHERN AFRICA: FOOD SECURITY POLICY OPTIONS 289

Table 8 Social bencfit-cost ratios large" and rural small-scale®
manufacturing enterpriscs 1974-75, Sicrma Leone.

Domestic prices” World prices™
Industry
Rural Large Rural Large
Small Scale Small Scale
Scale Scale
Food
Bakeries 1.86 1.03 1.80 0.68
Beverages e 1.9 e 0.89
Others [ 441 e -2.46
Textiles
Wearing apparel 1.76 053 1.38 0.30
Gara cloth 482 [ 3.68 e
Shoes 1.65 2.00 1.14 140
Wood
Furniture 0.81 0.87 052 048
Metal
Metal products 1.63 1.61 1.16 0.90
Repairs 478 e 478 ¢
All 1,94 1.74 157 0.49

8 arge firms employ 50 or more persons; OSmall firms employ less
than 50 persons; CFor the social benefit-cost ratio, the gross output
and purchased input val used to compute value added (numerator)
are evaluated at actual prices in Sierra Leone; hired labour s
evaluated at the market wage for small and at 0.8 of actual wage for
the large; apprentice labour is evaluated at Le 0.06/hour and family
labour at Le .16/hour; capital is evaluated  at 209 using the capital
recovery factor for the fixed component; For the social benefit-cost
ratio (world prices), the gross output and purchased input values at
domestic prices were adjusted from the nominal tariffs on imported
elements. Where quantitative restrictions applied, such as for flour,
the difference between c.if. import prices and domestic prices were
used. ®Data not available.

Sources:  Small-scale enterprisc data reported in Chuta and Liedholm
(1985);, large scale enterprise data obtained from Census of
Manufacturing data collected by Central Planning Unit, Government of
Sierra lLeone 1974-7S. Data werc obtained from 15 of the 28 large
industry; these firms accounted for over 90% of the large industry
value added. Customs data obtained from the government.  Specific
tariffs converted to ad valorem rates based on current f.0.b. prices.
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Consumer goods and services

We begin with the best documented and largest class of expenditures, namely
consumer goods and services. Although rural household expenditure studies
are not uncommon, they typically do not distinguish the source of various
consumption goods (e.g., whether the shoes purchased were made overseas, in
a major urban area, or in the rural economy). Investigations which do draw
this distinction have been carried out in Sierra Leone (King and Byerlee,
1978), Ni‘geria, and Malaysia (Hazell and Roell, 1983).

In these countries, the combined budget share of food expenditures (in-
cluding alcohol and tobacco) ranges from two-thirds to four-fifths of house-
hold spending (Table 9). This, of course, reflects modest levels of per capita
income in all rural economies. The lesser reliance on home-produced food in
the Muda area of Malaysia and the greater reliance on food imported from
outside the region are the joint effect of higher income level and more
specialized agriculture.

Among the goods and services that make up the local nonfood category
are tailor-made clothing, footwear, hats, wooden furniture, pottery, and mats;
firewood; schooling and medical care; domestic servants, laundering, and
hairdressing; films, eating and drinking out; repairs, improvement and con-
struction of homes; public transport and the operation of own transport.

In all three countries, this local nonfood category has the highest expen-
diture elasticity. This means that a 10% increase in household income in
Sierra Leone will lead to a jump in spending on local nonfarm goods and
services equal to 14%, to a 13% increase in the Gusau region of Nigeria, and
to a 20% increase in Muda. Thus, we have strong evidence that rural non-
farm goods and services are not inferior, but rather have the potential to
grow more rapidly than agricultural itself, providing an expanding share of
all rural employment.

Individual components of the nonfarm category have sharply differing
expenditure elasticities. The highest elasticities are associated with services.
Thus, in Sierra Leone the figure for transport is 1.38 and for personal ser-
vices and ceremonial outlays, 2.38. By contrast, the elasticity for manufac-
tured products originating from small-scale producers is 0.86. In Gusau and
Muda the figures for housing construction and repair are 1.40 and 3.02; and
for transportation, 1.67 and }.48.

Elasticities for specific manufactured goods for Sierra Leone and Bangla-
desh are shown in Table 10. The Bangladeshi households, at a per capita
income of about US$100, are the poorest of the four countries and, presum-
ably, have the smallest budget shares devoted to nonfood items. Both coun-
tries have higher income elasticities of demand for rural based production,
relative to the products of large-scale urban industry.
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Tablc 9. Rural expenditure clasticitics in three countries

Average budget share Expenditure clasticities

Item
Sierra Nigeriab Malaysia®  Sierra Nigeriab Malaysia®
Leone? Leone?
Own food 47 56 27 087 088 0.37
Local food 21 19 19 1.06 109 0.76
Imported food NA 5 21 - 1.07 0.65
Local nonfood 9 9 18 140 134 205
Imported
nonfood NA 11 15 - 1.16 1.66

aSierra Leone: a national sample 1974, N = 203, bNigeria: the
Gusau region 1977, N = 321. ®Malaysia: the Muda region 1973,
N = 839.

Sources: Sierra Leone: King and Byerlee (1978), p. 204; Nigeria
and Malaysia: Hazell and Roell (1983), p. 28.

Growth in farm and nonfarm rural employment has followed the pattern
predicted by these expenditure elasticities. However, the composition of
nonfarm acfivities likely differ from that suggested by the elasticity coeffic-
ients. Expenditures on rural manufacturers will be lower and expenditures
on services (particularly trade and transportation) will be higher than pre-
dicted.

Beginning with manufacturers, the initial range of a rurally supplied good
will be larger or smaller, depending upon craft traditions and the entrepre-
neurial endowment (e.g., it tends to be larger in Asia than in Africa). But
in all countries, as per capita income rises, there is a shift in location from
village to regional town and metropolitan area. Although the rural producer
has an advantage in less expensive labour and premises, improving rural
roads progressively diminish the natural protection he enjoys against urban
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Table 10. Expenditure clasticitics of rural bouscholds for
various small and large enterprise products, Sierra Leone and
Bangjadcsh.

Products Sierra Bangladeshb
Leone?
Food
Bread - small +0.69 +1.14*¢
Clothing
Dresses and pants
Tailoring, small +0.72* +0.96**
Clothing, large +0.59 d
Imported +1.49 +0.29
Lungi
Smail d +1.61*
Large d +1.00*
Sari
Small d +2.00*
Large d +9.63**
Synthetic, large d +1.74*
Wood
Furniture, small +1.61* +2.00*
Metal
Agricultural tools and utensils
Small +0.50 +1.06*
Large +0.89 +1.29*
All small-scale industry® +0.76* d
All large-scale industry® +0.33 d

9n Sicrra Leone, data (1974) from 203 rural households were fit-
ted into a modificd form of a ratio semilog inverse expenditure
function. Pln Bangladesh, data (1980) from 444 rural houscholds
were fitted into a semilog expenditure function with the values in
table estimated at mean cxpenditure levels. ©* estimated coeffic-
icnts significant at 1% level; ** estimated cocfficients significant
at 5% level. 9Data not available. ¢From King and Byerlee (1978).
Sources: Sicrra Leone: King and Byerlee (1977); Bangladesh: BIDS
(1981).
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towns where the larger markets promise higher returns; and greater availa-
bility of more skilled labour and of cheaper, more diverse raw materials.
Production in the towns, while carried out in units four or five times the
size of the rural producer, is still comparatively small-scale and labour in-
tensive.

To the extent large-scale public investment builds up the infrastructure of
regional towns, many entreprencurs will locate here and the output is not
lost to the larger rural economy. But to the extent entreprencurs migrate
to the urban areas and urban based substitute goods--plastic utensils, syn-
thetic textiles--replace traditional products, the demand for rurally-produced
manufactured good will fall. Because these changes--along with other shifts
in taste and relative prices--occur over time, they are not picked up in
cross-section expenditure surveys. Hence, the latter’s expenditure coeffi-
cients are an overestimate.

Expenditure studies may also underestimate nonfarm transport and trading
activities, since most are embedded in the price of the consumer goods. If
there is a shifting away from village-produced goods to more distant sources,
the share of marketing services will rise. Hence, inferences from household
expenditure patterns may underestimate the growth in aggregate rural non-
farm services.

Forward and backward linkages
The two remaining, smaller categories of expenditures pertaining to nonfarm
activities are production outlays on farm inputs (backward linkage) and ex-
penditures on processing and marketing of agricultural output from the farm
(forward linkage). Production inputs (e.g., cement for irrigation works; fer-
tilizer, typically the largest single input expenditure; other agricultural che-
micals; and four-wheel tractors) do not originate in the rural economy.
Also, agricultural products are partially processed in urban areas. One of
the few studies that netted out intersectoral purchases (Bell, Hazell, and
Slade, 1982) for Muda found that one-third of the incremental income was
due to backward and forward linkages, whereas two-thirds was attributable
to consumption expenditures.

While localized forward linkages give rise to considerably more value-
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added than the comparable agricultural inputsS, the latter--particularly farm
equipment--play a unique role in their potential impact on agricultural prod-
uctivity. Other nonfarm activities such as trading and transport stimulate
farm output by reducing marketing costs, which leads to an outward shift in
farm level demand. On the other hand, farm equipment inputs directly
increase yield per acre and output per person.

There are two components to the nonfarm sector’s productivity contribu-
tion to agriculture. The first is related to the rural farm equipment indus-
try’s capacity for idiosyncratic design adaptation. In the animal draft farm-
ing sector of many Asian, African, and Latin American countries; three or
four types of ploughs are used, both for breaking the soil and for secondary
tillage. In Taiwan, local blacksmiths have provided farmers with a wide
array of cheap, highly-specialized implements. Primary tillage to one side,
one of eight secondary tillage implements is the harrow. There are 11 kinds
of harrows: the comb harrow, three knife-tooth harrows (standard, bent
frame, flexible tooth), two spike harrows, the bamboo harrow, the pulverising
roller, the stone roller, the tyned tiller, and disc harrow. The standard
knife-tooth harrow has 12 regional variants; width, length, material, aumber
of teeth, shape of tooth blade, and method of affixing teeth are adapted to
local topography, field size, soil structure, and available construction materi-
als.

ldiosyncratic design adaptation enables farmers to complete a task--in
this case secondary tillage--more quickly (higher labour productivity) and
more effectively (higher land productivity). More dramatic, better known
examples of idiosyncratic design adaptation include India’s portable irrigation

8A good overview of specific production inputs and processing activities
is available for Thailand (World Bank, 1983). The share of all manufacturing
value-added deriving from rice milling, rubber processing, cassava chipping,
tobacco curing, and fruit canning that takes place in rural areas is many
times larger than that of farm equipment and animal feed. For a more
general treatment of the relative size of forward and backward linkages over
the course of economic development, see Simantov (1967).
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pump, based on vertical high-speed diesel engines made in small engineering
workshops; and Thailand’s Prapradaeng power tiller”.

These last two examples also illustrate the second way that rural farm
equipment producers raise agricultural productivity--by supplying inexpensive
partial mechanization inputs which break labour bottlenecks and thereby pave
the way to higher cropping intensity. Additional examples include small
electric or gasoline pumps, small motors attached to threshers and winowers,
and backpack sprayers which increase output per acre per year and labour
income through higher utilization of manpower over the entire year.

In summary, the rural nonfarm sector stimulates agricultural output in
three ways: through substantial income effects on food expenditures, through
reduction of marketing costs, and through the productivity contribution of
localized farm equipment manufacturers.

SUPPLY RESPONSE TO INCREASING DEMAND

The extent to which the increase in demand described above will translate
into an expansion in rural nonfarm output depends on the supply response.
In the short-run, this depends on the amount and source of the excess capa-
city of existing firms. In the long-run, the key determinant is the barricrs
constraining the expansion of existing firms or the entry of new firms. The
current and prospective relative efficiency of substitute goods from sources
external to the rural area is also of critical importance as discussed above.

Short-run excess capacity

With respect to the short-run supply response, available evidence indicates
that there is substantial excess capacity among the rural nonfarm enterprises
in many developing countries. Excess capacity measures are difficult to pre-
cisely quantify and studies in developing countries are particularly sparse,
usually limited to larger urban firms (see Bautista, 1981, for a discussion of

9The case of the power tiller in Thailand is instructive. Japanese
power tillers for paddy cultivation had not been widely adopted owing to
high purchase price. A low-cost adaptation, developed by IRRI in the
Philippines, was introduced in the late 1960s; it did not succeed. The
Prapradaeng tiller was developed locally and improved through a prolonged
iteration between local farm users and the equipment producers--the forcing
house of successful appropriate technology--and is now manufactured by
more than 40 small firms.
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these studies). However, surveys of small rural manufacturing firms con-
ducted by Michigan State University and host country researchers in five
countries have generated some information on many facets of their opera-
tion, including excess capacity (Leidholm and Mead, 1986; Kilby and D’Zmura,
1985). On the basis of the responses of rural entrepreneurs to the question
of how many additional hours they would operate their existing firms if
there were no demand or materials constraints, the estimates of overall ex-
cess capacity ranged from 18% in Egypt, 24% in Honduras, 35% in Jamaica,
37% in Sierra Leone, and 42% for rural manufacturing firms in Bangladesh
(Liedholm and Mead, 1986). Excess capacity varied between industries and
by location in each country, but rarely declined below 10%; virtually no small
rural firms in these countries operated on more than a single shift.

Demand factors

What was the primary source of this excess capacity? The limited survey
evidence indicated that rural entrepreneurs perccived that demand factors
were more important than supply ones. In Jamaica and Sierra Leone, the
only two countries in which the question was asked, over 80% of the entre-
prencurs reported that the lack of demand was the primary source of their
excess capacity. In such cascs, demand-stimulating policies play a central
role.

Supply side

Raw materials and working capital. On the supply side, lack of raw mater-
ials and working capital were the most frequently cited sources of excess
capacity. A common cause of raw material shortage for small rural firms is
the country’s foreign exchange regime, which discriminates against the small
producer (Haggblade, Liedholm, and Mead, 1986). The other major factor
cited was a lack of working capital, generally the largest component of total
capital for small enterprises. These shortages often occur at intervals over
the course of the year. The primary external source of funds is advance
payments by customers, rather than commercial banks or even the informal
market (Kilby, Liedholm and Meyer, 1984). Although internal cash flow gen-
erated by the firm tends to predominate, funds also arise from other rural
household enterprises!0. In contrast to specialized farming households, the

0gor a discussion of the new agricultural household models, which
include multiple activities but also the integration of consumption and
production activities, see Singh, Squire and Strauss (1986).
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pattern of cash flows for rural households that also undertake nonfarm ac-
tivities is different. This facilitates internal cross finance that reduces re-
course to external borrowing. Meyer and Alicbusan’s (1984) study of the
cash flow of a sample of Thai rural housecholds revealed that nonborrowing
households were more heavily engaged in nonfarm activities than borrowing
households.

Labour. On the other hand, labour is generally not a binding short-run con-
straint for rural nonfarm activities. The dominanc: of the seasonal agricul-
tural demand for labour is of key importance in understanding rural labour
activity. Yet, one must be careful not to treat farm and nonfarm employ-
ment as separate enfities. Policy interventions must consider the very close,
often symbiotic, relationship between these two labour categories over the
agricultural cvcle. The empirical evidence indicates that in most countries
nonfarm activities continue throughout the year. Thus, nonfarm employment
competes somewhat with agricultural employment during peak farm labour
demand periods. However, since over the seasons, farm ard nonfarm employ-
ment move in opposite directions, they are highly complementary. For in-
stance, data from Sierra Leone (Cyerlee, et. al., 1977) reveal that during the
slack agricultural months nonfarm labour use is nine times the use in peak
agricultural periods. The fluidity of labour between several activities on a
scasonal basis serves to reduce overall variability of labour use over the
ycar. For example, in a study of four regions of Thailand, the coefficient of
variation (CV) in rural houscholds’ use of farm labour over the year was
0.56, but declined to 0.21 when nonfarm activities were included (Narongchai
et al, 1983). Similar reductions in the CV are found in studies conducted in
Sierra Leone, Northern Nigeria and Malaysia (Barnum and Squire, 1981). In
summary, the magnitude and causes of the excess capacity observed in most
rural nonfarm activities indicates that a significant short-run supply response
is likely.

Long-run barriers to entry

In the long run, the barriers to entry can influence the supply response of
rural nonfarm enterprises--particularly capital, skill, and entreprencurial on-
straints,

Initial capital constraint

How significant are the capital constraints? The empirical evidence indicates
that such barriers for most rural small enterprises are low, but not insig-
nificant in some instances. The initial capital requirements reported in most
studies of rural manufacturing enterprises appear quite small, ranging from
US$50 in rural Sierra Leone, US$839 in rural Bangladesh, to US$1,066 in
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rural Jamaica (Liedholm and Mead, 1986). However, in relation to average
incomes the capital barrier is quite large in some countries. For example, in
Bangladesh, the US$839 overall initial capital requirement is almost six times
the country’s per capita income. These figures also mask the wide variations
in initial capital requirement by type of small enterprise. In Bangladesh,
new jute baling firms required over US$13,000 in initial capital, while only
US$6 was required for new rural mattress enterprises (B.I.D.S., 1981). There
is also limited evidence that these barriers are higher for manufacturing than
for most unskilled service and petty trade activities. For instance, Fisseha's
(1986) recent survey of forest based activities in rural Zambia reveals that
the initial capital requirements for the major manufacturing activities were
five times those for the service-related ones. The funds needed to either
create or expand these cnterprises are overwhelmingly obtained from per-
sonal savings, gifts, and informal loans from family or relatives. Studies from
Sierra Leone, Haiti, Bangladesh, and Jamaica indicate that over 80% of the
initial capital for rural manufacturing firms come from these internal
sources, while about 90% of the funds used for expansion are reinvested
profits. They have little access to formal credit sources, partly traceable to
policy discrimination against small firms (Haggblade, Liedholm, and Mead,
1986), and rarcly do they use the informal credit market. Thus, lack of
capital appears to act as a partial barrier to the entry of new firms into
some types of rural nonfarm enterprises. However, generally these barriers
are not unduly high, so they should not seriously constrain the expansion of
these activities.

What of the Luman capital constraints that might limit an expansica of rural
nonfarm firms? Evidence from various small rural enterprise surveys indi-
cates that formal educational barriers to entry are low. However, in many
countries, the informal apprenticeship system or on-the-job training play a
key role in skill formation. The proportion of rural manufacturing proprie-
tors who were apprentices or on-the-job trainces was 90% in Sierra Leone,
75% in Jamaica, 52% in Honduras, and 50% in Egypt (Liedholm and Mead,
1986). The period of informal training which defines the length of the ges-
tation period for new capacity varies markedly by type of enterprise. For
example, in Sierra Leone, it varies from one year in gara (tie-dying), to four
years in metal working; while in Egypt the training period ranged from one
month in hat-making to three years in shoe-making (Davies, et al., 1984).
In general training is a more significant entry barrier in manufacturing than
in petty trades or simple service activities. Fisseha (1986) reports that in
rural Zambia only 16% of the service and vending entreprencurs had training,
compared to 82% for manufacturing entrepreneurs.
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In summary, all the ingredients are present for a highiy competitive sys-
tem that responds quickly to changes in consumer demand. The expansion
sequence is as follows: an increase in demand leads to a piice rise which in
turn widens entreprencurial earnings, thereby attracting o larger supply of
apprentices and soon-to-be independent producers. Inteinal sources provide
the capital to expand capacity, which drives down prices and profit.

GROWTH IN RURAL NONFARM ACTIVITIES

Has rural nonfarm activity, in fact, been increasing over time? Aggregate
statistics indicate that it generally has. Anderson and Leiserson’s (1980)
analysis of ILO secondary data, showed that between 1959 and 1970, the em-
ployed rural labour force increased faster than the agricultural labour force
in all regions except Latin America. Specific data for nine countries
reported by Chuta and Liedholm (1979) reveal that the percentage of the
labour force engaged in nonfarm work has risen in all of them. They also
report the following annual growth rates in nonfarm rural employment:
Korea 1960-74 at 3.2%, Taiwan 1955-66 at 9.4%, Kenya 1969-75 at 8.8%,
Mexico 1960-70 at 5.6%, Iran 1956-72 at 4.8% and Indonesia 1961-71 at 5.5%.

There are important variations in the growth rates by type and size of
enterprise. For example, time-series data on differential rural growth rates
by firm size are sparse, but limited information on rural industrial growth
rates arc now available for firms emplcying from 1 to 50 persons in India
(1961-71) and Sierra Leone (1974-80) (Liedholm and Mead, 1986). These data
indicate a direct relationship between the growth rates and firm size. For
example, in both countrics, the growth in the number of rural industrial
firms is highest in the 10 to 49 employce size category and lowest in the
one-person firm category. Indeed, in Sierra Leone, the number of one-
person rural industrial firms actually declined during the period covered by
the study. Such findings tend to reirforce Anderson’s (1982) conclusion,
that houschold. manufacturing for the country as a whole "tends to decline
first in relative and then in absolute terms as industrialization proceeds.”
Moreover, the growth rates were higher the larger the size of locality and
thus, reflect the shift to provincial towns noted above.

CONCLUSION

Nonfarm activitics productively absorb a large quantity of rural labour and
provide a major source of income to a majority of rural houscholds. Because
they are the source of a particularly large share of sustemance to the raral
poor, they have a substantial impact on reducing income inequality. An ex-
clusive focus on land reform as solution to rural poverty is mistaken.
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Finally, nonfarm activitics are not only efficicnt contributors to GDP, hut
they stimulate agricultural growth through effects on income, farm product-
ivity, and marketing costs.

Differing public policies will result in a larger or smaller rural nonfarm
cconomy. The redirection of large-scale public expenditures towards the
development of infrastructure in rural towns is onc potent intervention avai-
lable and is highly desirable on other grounds. A second area is the crea-
tion of a general policy environment that is at least neural with respect to
the size of enterprises (Haggblade, Licdholm, and Mcad, 1986). For instance,
implicit tariffs on tools and equipment, raw matcrials, and sparc parts should
not be higher for smaller firms than for larger firms as is true in many
countries. In addition, given the strong linkages, policies aimed at increas-
ing agricultural output are relevant to raising nonfarm output a:d employ-
ment. At the project level, the new lending modalitics for channeling work-
ing capital to micro-enterprises should be pursued (Kilby and D’Zmura, 1985).
Finally, the strength of the nonfarm scctor depends upon the infusion of the
new technical knowledge. Rescarch and development expenditures nced to be
aimed at design upgrading of farm equipment, transportation vehicles, and
traditional consumer products; best-practice surveys and adaptive rescarch
arc nceded to improve existing artisan production processcs. In all probabil-
ity these steps will only be taken when those in power arc morc fully in-
formed of the size and potential contribution of thc rural nonfarm scctor
and then are willing to commit themselves to the potentially hazardous task
of mobilizing new constituencics and placating the old.
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THE GROWTH OF SMALLHOLDER
MAIZE PRODUCTION IN ZIMBABWE
(1979-198S5): IMPLICATIONS
FOR FOOD SECURITY

D.D. Rohrbachl
INTRODUCTION

In 1980, over 40% of the population of Sub-Saharan Africa suffered from
calorie decficiencics, as indicated by consumption levels bclow 90% of
FAO/WHO requircments. Consumption levels below 80% of FAO/WHO
requirements threatened gnc-quartcr of all Africans with stuntcd growth and
scrious hecalth problems“ (World Bank, 1986:17). Yet per capita food
production further declined in two-thirds of the Sub-Saharan countries over
the next five ycars (FAO, 1985a).  African cereal grain imports increased
to record lovels (FAQ, 1985b). By 1987, three-quatcers of the countries in
Sub-Saharan Africa required concessionary food aid. In the SADCC region,
every country except Zimbatwe required net food imports (USDA, 1987).

Zimbabwe's recent corcal production record stands in sharp contrast to
these African trends, Between 1979 and 1985, Zimbabwe registered an 80%
incrcase in per capita cercal productionz. Production of maize, the country’s
basic staple which provides 70% of the ccreal calories and 45% of all calories
in the average Zimbabwe diet (FAO, 19 ;), more than doubled. By the end
of 1986, Zimbabwe had amassed a record maize stock of almost 2 million
mt--20% larger than the previous year's total domestic maize consumption.
Although Zimbabwe initiated a large domestic food aid programme in
respanse to widespread drought during the 1986-87 scason, the country could
still export 500,000 mt of maize to other countries in the region.

visiting Lecturer, Department of Agricultural Economics and
Extcnsion, University of Zimbabwe, August 1985 - March 1987.

2cs0 (1985a) and CSO (1986b) provide two basic listings of Zimbabwe
agricultural statistics employed herein.




308

Remarkably, smallholders contributed most of Zimbabwe’s post-1979 maize
production gains (Figure 1)3. During the 1970’s, smallholder crop production
was broadly characterized by low productivity and slow growth. Maize prod-
uction, the smallholder sector’s principal farm enterprise, was stagnant.
Yields averaged one-seventh those obtained by the commercial farm sector
(Figure 2). While planting two-thirds of the country’s maize arca, smallhold-
ers harvested only one-quarter of the total maize crop (Figure 3). Small-
holder maize sales accounted for less than 5% of total delivcries to national
markets (Figure 4). These farmers made up 95% of the producers, yet earn-
ed less than 10% of the agricultural income derived from crop and livestock
sales through the marketing authoritics (CSO, 1586b).

During the six years from 1979 to 1985, the smallholder maize subsector
rapidly expanded. Maize production more than tripled as area incrcased by
90% and yiclds roughly doubled. By 1985, smaliholders produced over one-
half the country’s maize supply. Sixty percent of the production gains were
delivered to national markets. As a result, the smallholder contribution to
Grain Marketing Board (GMB) intake rose to over one-third of total maize
deliveries. These successes led the government to project a 7% annual
growth rate in smallholder harvests over the 1986 to 1990 period (Zimbabwe
Government, 1986).

This paper identifies why smallholder maize production and market sales
increased so rapidly after 1979 and examines the implications of these gains
for national food security (see Rohrbach 1987, 1988 for more details). The
analysis is based on a revicw of aggregate smallholder production and market
data and 13 months of farm-level survey work in two smallholder farming
regions. One survey region, Mangwende, situated in Mashonaland East Prov-
ince, was chosen to represent Zimbabwe’s high-potential farming regions.
The second region, Chibi, in Masvingo Province, was chosen to represent a
maize producing region in the low-potential farming regions.

This paper first reviews the major factors underlying the smallholder
maize production and market gains. Second, the relative response of small-
holders to price, institutional, and technological interventions is assessed.

3In 1983, Zimbabwe’s agricultural sector encompassed roughly 5,500
large-scale commercial farmers, 8,600 small-scale commercial farmers, and
800,000 ccmmunal or smallholder farmers (CSO, 1985a). By 1986, the nascent
resettlement areas held approximately 31,600 farmers (MFEDP, 1986). Over
90% of Zimbabwe’s maize is produced by large-scale commercial and com-
munal farmers.
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Third, the breadth of participation in the smallholder production and sales
trends is examined and the principal characteristics distinguishing major par-
ticipants are cited. Fourth, the constraints and opportunities for replicating
thesc gains across alternative smaltholder crops and across countries in the
SADCC region are bricfly noted. The discussion concludes with a comment
on the implications of the growth in smallholder production for Zimbabwe’s
food security.

CAUSES OF SMALLHOLDER MAIZE
PRODUCTION GROWTH

The growth of smallholder maize production between 1979 and 1985 can be
largely attributcd to five factors: the ending of the independence war, the
expansion of product and input market infrastructure, the availability of a
proven sct of maize technologics, the establishment of a smallholder credit
programme, and the sharp 1980 and 1981 increase in maize producer prices.

The cnding of the war

The independence struggle in Zimbabwe widely disrupted smallholder agricul-
ture, particularly during the mid-to-late 1970s. As violence in the rural
areas escalated, agricultural support institutions provided to smallholders
were destroyed or abandoned. Extension workers were withdrawn, dip tanks

“were razed, and isolated government buildings were demolished. More im-

portantly, communal farmers abandoned distant ficlds, fewer new holdings
were created, and many farmers left their holdings altogether. After inde-
pendence, the government estimated up to one-third of the smallholder sec-
tor required resettlement, While survey data indicate this figure may be
high, a substantial loss of production likely occurred. Aggregate estimates
of communal production during this period do not fully reflect this loss, pos-
sibly because the extension workers responsible for making these estimates
were withdrawn from many arcas.

At the end of the war, the area in smallholder maize increased sharply.
This resulted from both a sudden increase in the number of smallholder
farmers and an expansion of the arca planted by thosc who had continued
farming during the war. Survey evidence from Mangwende and Chibi reveals
many younger familics took advantage of the pcace to establish new hold-
ings. Older houscholds replanted abandoned fields and further expanded
their holdings (Table 1). The area of all major crops, except bulrush millet,
increased, but the largest gains occurred in maize area.



312

Expansion of market infrastructure

After independence, the limited input and product market infrastructure
serving the smallholder sector rapidly expanded. Many shopkeepers in the
communal areas began stocking seed, fertilizer, insecticide, and farm equip-
ment. Stores based in urban centres established rural outicts. The fertiliser
and agrochemical companies began promoting agricultural inputs with village
based sales and demonstration trials. The growth of input markets was par-
ticularly strong in high-potential regions such as Mangwende.

The GMB was established in 1931 with sole responsibility for buying all
major grain and oilseed crops sold beyond district borders. Until 1980, this
institution concentrated its activities in the large farm sector. Thereafter,
the GMB invested heavily in establishing depots and collection points in the
smallholder farming areas (Table 2). Concurrently, private sector investors
established GMB authorised approved buyer facilitiecs and farm-to-market
transport operations. Small shopkeepers registered with the GMB to pur-
chase crops and smallholders, themselves, bought lorries. In Mangwende,
for example, a GMB depot h-d been established in 1977, but the first ap-
proved buyer serving survey farmers set up operations in 1982. A series of
collection points were established by the GMB in 1985. The number of lo-
cally based transporters serving survey respondents increased from two in
1980 to 18 in 1985. In Chibi, two GMB collection points were established in
1985. An approved buyer started operations in 1986. However, crop sales
were insufficient to stimulate the establishment of locally based transport
services.

The expansion of input markets reduced the cost of input transport and
increased input availability. The expansion of product market facilities re-
duced farm-to-market transport costs, thus raising farm level prices. To-
gether, these interventions increased the net returns to maize production
and the incentive of producers to expand their maize hectarage. Greater
quantities of inputs were purchased and many smallholder began selling maize
on the national market for the: first time. For example, the proportion of
Mangwende farmers selling maize to the GMB increased from 22% in 1980 to
80% in 1985. In Chibi, 85% of the farmers selling crops to the GMB, made
such sales for the first time 1985.
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Table 1. Sources of increase in maize area in Mangwende and

Chibi, 1974-1975 to 1985-86, Zimbabwe.
Mangwende Chibi
Proportion of maize 1975-1981 1981-86  1975-81 1981-86

area gain resulting from:

Increase in number of

farmers (%) 7 40 86 69
Increase in area per
existing farmer (%) 29 60 14 31

Source: Mangwende and Chibi survey.

Tablc 2. Expansion of GMB buying points, 1975-86, Zimbabwe.

1975 1980 1981 1982 1983 1984 1985 1986

6 10 12 13 14 2

Communal depots 1
0 0 0 0 135 57

Collection points -0

Total depots 32 3¢ 37 4 43 4 45 51
3
0

Source: GMB
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The availability of improved tcchoology

While the expansion of market infrastructurc improved the economic returns
to all major smallholder crops, only maize production increascd signiﬁcamly3.
The historical development of improved maize production technologies gave
this crop a competitive advantage over alternative smallholder enterprises.
Before 1980, most agricultural research had been gearcd to the needs of the
large-scale commercial sector. Yet, some results were also applicable to
smallholders. Deccades of breeding research produced hybrids adapted broadly
to high and low-potential zoncs. Fertilizer trials provided -ccommcndations
roughly attuned to the agroecological conditions of thc small farm scctor,
particularly the higher-rainfall regions.

Between 1979 and 1985, hybrid maize seed sales to the smallholder scctor
increased roughly fivefold (Table 3). By 1986, roughly 85% of the smallhold-
er maize area was planted with hybrid seed. Smallholders increascd their
fertilizer purchases for maize by 400% (Tablec 3). Much of the sharp
increase in 1980 input sales resultcd from the distribution of frec inputs
under a one-year refugee rescttlcment programme. Thereaflter, most of the
sales gain can be attributed to the cxpansion of input market infrastructurc,
improved maize returns, and the establishment of a smallholder credit pro-
gramme.

The establishment of a smallholder credit programme

Smallholders first gaincd access to government agricultural credit in 1958,
although less than 1% of these farmers received loans. By 1962 only 4,000
short-term loans had been granted, most to small-scalc commercial farmers
(Johnson, 1964). In 1978, The Agricultural Finance Corporation (AFC), his-
torically a major lending body for large-scale commercial farmers, established
a major new small-farm credit programme. By 1985, roughly 10% of small-
holders received loans. In the two survey regions covered by this investiga-
tion, credit provided the principal basis for fertilizer investments. In
Mangwende almost three-quarters of all fertilizer purchased in 1986-87 was
bought with credit, though only 37 of the region’s farmers reccived loans.
In Chibi, the 5% of the farmers receiving credit purchased almost 9% of the
fertilizer applied. In both regions, all loans were granted for maize.

3Smallholde: cotton production also increased sharply, though the in-
crease in maize area was five times greater than that to cotton.
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Tablc 3. Hybrid maize sced and fertilizer deliveries to the
smallholdcr scctor, 1974-85, Zimbabwe.

Cropping Fertilizer Deliveries Seed Deliveries
Secason (mt) (mt)
1974/75 24,000 2,350
1975/76 19,000 3,950
1976/77 20,000 2,700
1977/78 25,000 3,700
1978/79 25,000 4,250
1979/80 27,000 4,300
1980/81 90,000 9,650
1981/82 96,000 13,950
1982/83 98,000 16,900
1983/84 106,000 17,300
1984/85 127,664 19,500
1985/86 130,000 (est) 20,250 (est)

Source: Windmill (1987); Seed Cooperative (1987)

Produccr prices

Between 1979 and 1981, the government increased the real producer price of
maizc by 80% (Figurc 5). The ratio of the producer price to the price of
maize fertilizer increased 50% (Figure 6). Maize producer prices doubled
rclative to consumer prices (Figure 6). After 1981, the real maize price and
produccr-lo-consumer price ratio sharply declined. The maize-to-fertilizer
price ratio fcll more gradually.

Commcrcial farmers quickly responded to these price changes. Betwcen
1979 and 1981, thc commercial maize area increased by 50%; commercial pro-
duction morc than doublcd. When real maize prices began to decline, com-
mercial production similarly fell. Between 1981 and 1985, commercial maize
arca and production dcclined by 30%. In contrast, smallholac. maize produc-
tion and salcs rosc throughout the post-war period. Between 1981 and 1985,
when rcal maize prices were falling, smallholder production increased by 60%.

TR
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Smallholder maize sales more than doubled. In both Mangwcende and Chibi,
the largest increase in market deliverics occurred after 1981. During this
period, the cxpansion in smallholder access to national markets, improved
availability of inputs, and growth of agricultural credit offset the impact of
the decline in administered prices.

The 1979 to 1981 price gains provided a post-war stimulus to smallholder
production. In high-rainfall Mangwende, these gains helped prompt the ex-
pansion of market infrastructure and promoted greater use of improved tech-
nologies. Yel, infrastructural and institutional changes may, ultimately, have
had a much larger impact on producer decision making than the level of ad-
ministered prices. Before 1980, smallholders remaincd largely unresponsive to
input prices and fluctuations in government guarantecd producer prices. The
post-war sales trends in the two survey rcgions are most closely corrclated
with the expansion in each arca’s market infrastructure.

PRICE INCENTIVES, TECHNICAL AND
INSTITUTIONAL CHANGE

Theoretical models of supply response cmphasize the importance of either
price policy and market liberalization, or structural change encompassing the
expansion of market infrastructure and improved tcchnology. The World
Bank stands prominently as a major advocate of price and market reforms.
In a 1984 strategy statement for Africa, the Bank cited price distortions and
market inefficiency as the major constraints to agricultural proauction
(World Bank, 1984). The Bank argued for removing administrative controls
on input and product prices, encouraging greater private sector involvement
in agricultural markets, and the more "businesslike” operation of parastatals.
These prescriptions assume the short-run elasticity of aggregate agricultural
production is high and technological and infrastructural constraints are not
immediately limiting.

Advocates of institutional and techrological change (eg., Eicher, 1982,
1986; Delgado and Mellor, 1984) argue that aggregate supply is relatively
inelastic. Thig perspective emphasizes the constraints embodied in limited
market infrastructure, the lack of improved location-specific technology, low
levels of human capital, and poor institutional management. Adjustments in
producer prices will not subslantially affect production levels without the
removal of these constraints. Relative prices are still viewed as important.
However, the effectiveness of price incentives depends on their incidence at
the farm level and the capacity of farmers to respond. Without institutional
and technological reforms, the impact of pri¢e policy will be limited. How-
ever, institutional and technological reforms on their'own can have a poten-
tially large impact on smallholder production.
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Zimbabwe gained independence with a relatively efficient set of market
institutions. Maize prices had historically fluctuated between import and
export parity. GMB storage losses were less than 1%. The large-scale com-
mercial sector’s response to market incentives was strong. In contrast, the
responsiveness of small farmers was strikingly weak. The principal reason
for this disparity was the concentration of most public sector support in
favor of large farmers. Credit, research, and market institutions had largely
been built to serve the commercial sector. Majcr increases in smallholder
productivity did not occur until the early 1980s when these institutions and
infrastructure were expanded to serve small farmers.

Before 1980, the main smallholder cropping strategy was to produce
enough food for family consumption while secking off-farm employment for
cash income. Some farmers adopted improved technologies such as hybrid
seed and fertilizer to increase their labour productivity and food supplics.
However, they did not invest extensively to produce a maize surplus. Over
the 1980 to 1985 period, the smallholder’s strategy changed. Following the
war, the producer price increase and refugee relief programmes stimulated
greater interest in participation in the national market. Yet, longer term
production gains can be primarily attributed to infrastructural and institu-
tional improvements. These fostered continuing increases in maize produc-
tion when the refugee relief programmes had ended and real producer prices
had declined.

The largest increases in production occurred in regions where location-
specific maize production technologies yielded the highest returns. While
higher producer prices and the expansion of market infrastructure improved
farm-level prices of most smallholder crops, the largest increases in area and
input investment occurred in maize; the crop for which profitable new tech-
nologies were readily available. 1In effect, producer prices offered a neces-
sary, though insufficient means to promote smallholder maize production.
Institutional and technological changes were required to make the producer
price adjustments effective.

The post-1980 decline in world maize prices now limits Zimbabwe’s ability
to export grain. The smallholder maize production experience shows that
further growth in market deliveries can be stimulated through a variety of
non-price interventions. If real prices continue declining, smallholders will
still expand their maize production--if provided with additional improvements
in production technologies, reductions in transport costs, and improved mar-
ket access.
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DISTRIBUTION OF SMALLHOLDER
PRODUCTION GAINS

Data showing the provincial distribution of smallholder maize plantings indi-
cate that small farmers throughout the country have participated in the ex-
pansion of maize production--the principal crop grown by roughly 80% of
Zimbabwe’s smallholders. Extension workers have estimated that maize area
gains were registered in every province. These were distributed roughly
according to population levels, except in Matabeleland which experienced
smaller gains.

Differential levels of participation become evident in the examination of
provincial data for maize yields. While yields have increased throughout the
country, the largest gains occurred in the higher-rainfall zones. This dif-
ference resulted, in part, because the improved maize technologies (particu-
larly fertilizer) were better suited to the higher-rainfall zones. In addition,
the survey data reveals a large disparity in institutional support for the high
and low-rainfall regions.

The first GMB depot was established in Mangwende in 1977. By 1985,
Mangwende survey respondents had gained three approved buyers, a collec-
tion point, and a rapidly expanding transport system. Two cooperatives pur-
chased crops between 1981 and 1984, but found they could not compete with
the services provided by other buyers. Market operations were relatively
efficient. By 1986, 67% of the farmers had participated in AFC credit pro-
grammes and 60% had received help from extension agents. Survey farmers
could purchase fertilizer from at least five local suppliers and from sales
agents of fertilizer companies.

By contrast, Chibi farmers did not have a locally based GMB depot. In
1985, the GMB established two collection points in the region. However,
there are still no locally based truckers. By 1986, only 5% of farmers had
received credit and only 27% received extension assistance. Only one local
retail outlet stocked fertilizer. The differential level and evolution of in-
stitutional support in Mangwende and Chibi reinforced initial differences in
agroecological potential,

The advantages of high-potential zones are reflected in the regional dis-
tribution of growth in maize sales. The one-quarter of the smallholder pop-
ulation based in high-rainfall regions (Natural Region II) accounts for almost
60% of smallholder maize sales when rairs are good throughout the country
(c.g., 1984-85). When rains are poor (e.g., 1983-84), these farmers account
for over 80% of smallholder maize sales.

The survey data reveal that the concentration of maize production and
sales within each agroecological zone is as large, if not larger, than that
between the differeat regions. In both Mangwende and Chibi, the top 20%
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of producers harvest at least 50% of each region’s maize and market at least
55% of all maize sold (Tables 4 and 5). The bottom 40% of Mangwende and
Chibi farmers harvest 6-12% of each region’s maize. Despite favorable rain-
fall in Mangwende, 12-24% of these farmers are net maize purcha\sers.4 In
Chibi, 24% of households are net maize purchasers in good years and 60%
stated their need to purchase maize following the 1985-86 drought-affected
season.

The combination of aggregate and rezional survey information provides a
basis for estimating the distribution of maize production and sales across the
smallholder sector. The data suggest the top 10% of smallholder producers,
concentrated in the nation’s high-potential zones, are responsible for over
50% of smallholder maize production anc: three-quarters of smaltholder maize
sales. The concentration of production and sales increases in drought years.

These observations indicate that producers facing the smallest food secur-
ity risks are the greatest beneficiaries of government policy changes and
infrastructural investments designed to promote smallholder production. Pro-
ducers facing frequent or consistent production shortfalls have benefited
least. The majority of smaliholders still face basic food security constraints.
To improve the circumstances of these poorer producers, the government
must target future assistance strategies toward ‘resolving the unique
constraints facing these farmers.

SMALLHOLDER INVESTMENT PRIORITIES

The reason for the disparity between the top 20% and bottom 40% of produ-
cers in each region merits further investigation. Several relationships in the
Mangwende and Chibi data suggest thes: differences are not simply the re-
sult of a concentration of resource ownership. Rather, the most productive
farmers in each region have explicitly decided to make greater investments
in the maize enterprise.

As the war ended, smallholders throughout Zimbabwe expanded their
maize area. Many of the largest producers in 1985 had expanded their
plantings the most. Part of this gain resulted from rcclaiming fields aban-
doned during the war. These farmers also sought additional allocations from
lands previously designated as grazing arcas (land in the smallholder farming
areas is allocated by regional chiefs, ward councilors, and village headmen).

The better farmers in both Mangwende and Chibi also took greater ad-
vantage of the expansion of input markets, «nd particularly, the availability

“The lower figure corresponds wih the exceptionally good 1984-85
season. The higher figure corresponds with the average 1985-86 season.

e
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Table 4. Distribution of maize production in Mangwende and Chibi,
1984-85 and 1985-86 scasons, Zimbabwe

Proportion of total maize harvest (%)

Mangwende Chibi
Quintile 1984-5 19856 1984-5 1985-6
Top 54 49 54 67
Second B ) 21 21 17
Third 15 20 14 9
Fourth , 9 7 8 5
Bottom ) 2 4 1

Source: Mangwende and Chibi surveys.

Table 5. Distribution of maize sales in Mangwende and Chibi,
1984-85 and 1985-86 cropping scasons, Zimbabwe.

Proportion of total maize sales (%)

Mangwende Chibi?
Quintile 1985 1986 1985 1986
Top | 54 59 8 100
Second B .. 4 26 15 0
Third : A 14 . 12 1 0
Fourth . 7 3 0 0
Bottom : 0 0 0 0

3Drought occurred in Chibi during the 1985-86 scason.
Source: Mangwende and Chibi Surveys
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of agricultural credit. In Mangwende, loans have been made available to
two-thirds of the region’s farmers. Yet over the 1984-85 to 1986-87 period,
the number of recipients declined. Only 20% of these farmers consistently
accepted loans during this period. While some recipients were forced to
dropout of the loan programme duc to repayment difficultics, others simply
declined to accept more credit. Almost 60% of the households which have
continued to participate in the loan programme arc headed by men who pri-
marily live and work elsewhere. Despite this, these farmers arc among
Mangwende’s top produters. In Chibi, caly farmers with the most land in
maize have taken agricultural loans. !iowever, this bias may reflect the
tendency of credit-granting AFC ag nis (0 ccusidzr these producers as the
best loan risks.

The average Mangwende and Chibi houschold carns 20-40% of its income
from sources other than field crop production, excluding vegetable crops.
Forty-four percent of the male houschold heads in Mangwende and one-third
of those in Chibi work off-farm. Yet most of this income is not getting re-
invested into crop production, and much of the income carned from crop
sales is invested clsewhere. The largest single investment expenditure of
mosi households is school fees. Yet many farmers are also investing in a
broad range of consumption items and alternative enterpriscs including beer,
clothes, improved housing, record players, sewiag machines, retail shops, and
lorries. While most smaltholder houscholds face severe resource constraints,
greater cash, labour and land resources were rapidly and broadly committed
to maizc after 1979. The survey evidence indicates that some farmers simply
decided to make greater investments in enterprises other than crop produc-
tien.

REPLICABILITY OF THE MAIZE PRODUCTION GAINS

A key constraint on the replication of Zimbabwe’s maize production gains
across a broader range of crops is the lack of improved, location-specific
technologics. Smallholders have proven their willingness to adopt improved
technologies if these are perceived as profitable. The adoption pattern of
maize recommendations suggests smallholders have discriminated between
technologies yielding higher returns and those offering questionable gains.
Hybrid seed has proven its profitability in high and low-rainfall zones. Fer-
tilizer has proven its effectivencss in higher-rainfall regions, though only a
small number of farmers are beginning to accept the risks of fertilizer ap-
plication in low-rainfall zones. Credit recipients have tested insecticide and
found the returns to this investment do not justify even the limited ccst.
In Mangwende and Chibi, farmers only purchase insecticide for maize as re-
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quired in loan packages. Similarly, Mangwende farmers have tested herbicide
in agrochemical company demonstration trials and rcjected this technology.

Farmers in Mangwende and Chibi have consistently rejected recommended
technologies for sorghum, millct, and groundnuts. Without technological im-
provements, smaltholders will continuc to producc these crops primarily for
home consumption. Following the incidence of mid season dry spells and
drought during four of the first six cropping scasons following independcnce,
extension workers have encouraged farmers in Chibi to reduce their maize
production and plant morc drought-tolcrant crops such as sorghum and mil-
let. Yet, despite the likelihood of drought, Chibi farmers perceive the re-
turns to maize production to bc higher than the returns to the recommended
alternatives. While they still plant sorghum and millets, acknowledging their
relative drought tolcrance, maize rcmains the preferred food and cash enter-
prisc. Until the yields of these alternative crops can be incrcased, maize
will continue to dominate these cropping patterns.

The implications of the maize production and market gains for other
countries in the region depend on each nation’s farming circumstances. Sev-
eral factors make the Zimbabwe situation unique. Much of the increase in
production, particularly that associated with area gains, resulted from the
ending of the war. The resolution of rural instability and violence stimu-
lated a return of refugees to farming, reclamation of fields once abandoned,
and expansion of holdings. Second, the new Zimbabwe government initiated
a well developed set of agricultural institutions which could be readily ex-
panded to better serve the smallholder. Discrimination against communal
agriculture in the past had limited this sector’s productivity. Once this dis-
crimination ended, the improved access of smaliholders to existing technolo-
gies and national markets stimulated immediate gains. If these institutions
had to be newly built, the transition would have been substantially slower.

Nevertheless, the Zimbabwe experience highlights a number of important
characteristics of a successful smallholder development strategy. It shows
the complementary impact of a combined set of agricultural interventions.
Maize production grew because available technologies increased the profita-
bility of this enterprise well above most competing crops. Production ex-
panded for the market, not simply when producer prices increased, but par-
ticularly when market access improved. The increase in farm-level prices
corresponded with a reduction of input costs associated with improved input
availability and the attainment of access to credit. Further, the structure of
market institutions allowed the private sector, including farmers, to make
investments which were complcmentary to those offered by the government.
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FOOD SECURITY IMPLICATIONS

In a paper leading off the 1986 Conference on Food Security on Southern
Africa, Rukuni and Eicher (1987) explained that food security requires food
availability as well as food access. This distinction is important in judging
the gains Zimbabwe has achieved by tripling smallholder maize production.
The country and the smallholder sector as a whole have clearly benefited
from both the increase in smallholder productivity and the associated growth
of national maize stocks. The nation’s food security has improved. Yet this
analysis highlights the difference between increasing average per capita food
supplies, or food stocks, and the more difficult task of improving the pro-
ductivity and consumption levels of those households facing the greatest food
security risks.

The largest gains in production and largest contributions to national
maize stocks were achieved by those smallholders facing the lowest risks of
encountering consumption deficits. The food insecure have benefited from
the expansion of support for smaltholder agriculture. The widespread dis-
semination of hybrid maize seed has lifted these farmers’ yields. The rise
in productivity of the larger producers has helped reduce local maize prices,
particularly in drought years. The growth of smallholder maize production
has also increased per capita retentions to the levels attained during the
mid-1970s. The large maize stocks provide a basis for the more timely, and
perhaps more generous, delivery of food aid. Yet, these gains remain small
relative to the needs of farmers continuing to face food security risks.

The growth of smallholder maize production provides an example of the
advances in smallholder production which can be achieved. To broaden these
advances, future agricultural development strategics must increasingly focus
on relaxing the constraints faced by different segments of the smallholder
population. One of the most severe constraints facing the majority of
smallholders situated in Zimbabwe’s semi-arid regions is the frequent inci-
dence of drought. While large national maize stocks offer one means to
offset these risks, these are costly to maintain. The distribution of food aid
is also an expensive undertaking. Additional investments in expanding mar-
ket infrastructure or agricultural credit will not necessarily benefit these
farmers. Instead, they will require further improvement in low-cost agricul-
tural technologies, and most likely, the expansion of income-earning oppor-
tunities from sources other than crop production.

The poorer farmers in the high-potential zones require less input-
intensive technologics. These farmers can benefit from input recommenda-
tions which simply increase returns and productivity above current levels,
rather than maximizing production returns. This implies the need to develop
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distinct low and high-input cost recommendations and place greater emphasis
on improving crop management practices. Measures can also be taken to en-
courage complementary links between farm and non-farm enterprises.
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POLICY IMPLICATIONS OF
HOUSE™OLD GRAIN MARKETING AND
STORAGE DECISIONS IN ZIMBABWE

J. L. Stanning!
INTRODUCTION

The emergence of the communal area farmer as an important provider of
marketed surplus (Stanning, 1985; Rohrbach, 1986) has had a broad impact on
the grain-marketing system at the national, regional, and household level.
First, the shift in supply towards communal producers has made it more dif-
ficult for the Grain Marketing Board (GMB) to forecast intake. For example,
in 1984-85, maize was imported at higher landed cost than the local selling
price, because of a forecast shortfall. As it turned out, stocks would have
been sufficient as intake was around 50% greater than predicted. While out-
put in both commercial and communal areas exceeded early projection; com-
munal projection was particularly low, relative to actual supply. National
forecasts have’ improved in the last two seasoms, but better informed esti-
mates of on-farm retentions, including local salcs, are crucial in developing a
good forecasting model.

Second, in response to increased communal production and government’s
rural development policy, the GMB expanded services to rural producers--
many of whom market small quantities of grain (Zimbabwe Government, GMB,
1987, Table 1.5). This resulted in operational difficulties and increased the
unit cost of procuring grain. To assist commupal farmers in communal areas
located far from depots, a system of collection points was instituted in 1985-
86. Government’s ultimate objective, as stated in the Transitional National
Development Plan, is to locate collection points within 10 km of every
farmer (Zimbabwe Government, 1982).

Third, increased grain surpluses and government grain policy have had an
impact on the size, composition, and seasonality of demand for grains in
rural areas.

Finally, it is important to consider not only the impact of communal area
surpluses on the grain-marketing system, but also the impact of government
policy on the various segments of the communal sector. To date, Zimbabwe’s
basic policy objective of growth with equity has been largely seen as a mat-

1Dcpartment of Agricultural Economics and Extension, University of
Zimbabwe.
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ter of redressing the gross imbalance between urban and rural sectors, on
the one hand, and the commercial and peasant sectors on the other hand--
by emphasising rural development and land resettlement schemes (Zimbabwe
Government, 1986). Little attention has focussed on the possibility of in-
equalities in the distribution of the benefits of development within the rural
areas. Yet, results reported in this paper indicate quite marked inequalities
within the communal areas. This suggests that the good aggregate perfor-
mance of communal producers leaves little room for complacency in secking
cffective ways of meeting government’s central objective of raising the liv-
ing standards in the rural peasant sector.

This paper focuses on two related issues, the nature and seasonality of
farm household grain transactions and the nature and seasonality of farm
houschold income sources to assess:

o the basis for improved national forecasts of grain deliveries;

o marketing activities and market access within communal areas;

o factors influencing the demand for grain in rural areas; and

o distributional aspects of government grain policies.

BACKGROUND?

The data base

This analysis draws on part of a larger data base compiled for a study of
factors influencing the storage, marketing, and consumption of grains at both
the regional and household level in Zimbabwe’s communal areas. The com-
plete data base includes secondary time-series data on production and official
marketings for all districts in Zimbabwe and survey data from farm house-
holds in different types of producing areas. The fieldwork locations are Hur-
ungwe District, a grain surplus region 260 km northwest of Harare; Binga
District, located southeast of Lake Kariba, generally a grain deficit area; and
Bushu Communal Land, 95 km west of Harare, which provides a modest grain
surplus in some years, but also operates under the constraint of high popula-
tion pressure on land resources.

Farm household surveys were carried out monthly from May 1985 to July
1987 to collect information on household grain flows and storage patterns
and related variables such as household characteristics, resources, and income
flows.

2A more detailed description of survey methodology is to be found in
Stanning, 1986.
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This paper discusses only the results from field surveys conducted in Hu-
rungwe District. The significance of this particular fieldwork area is its
location in Mashonaland West which, as a province, dominates communal sec-
tor per capita maize output and per capita official marketings (Stanning,
1986). Hurungwe is the most populous and productive communal district in
this province. Over the past six years (1981-82 to 1986-87), maize purchases
have increased at an average rate of around 30% (Table 1).

Survey mcthodology in Hurungwe District

Two-stage, stratified random sampling was used to select representative farm
households to participate in the survey. First, extension-worker areas in
Hurungwe District were stratified into three categories according to whether
farmers in those areas had good, moderate, or poor access to market.

Table 1. Quantity of grains purchased by the Grain Marketing
Board from Hurungwe District, 1974-75 - 1986-87, Zimbabwe (mt).

Year Maize Sorghum Rapoko?
1977-78 7,959 20 a
1978-79 7,922 44 a
1979-80 5,734 16.6 a
1980-81 8,628 185 a
1981-82 33,534 12.8 a
1982-83 38,050 214 a
1983-84 47,498 322 a
1984-85 65,231 1533 63
1985-86 76,299 314.6 159.8
1986-87 96,392 206.0 276

3Prior to 1984-85, the GMB did not purchase rapoko.

Source: Computed by author from district totals derived from the
GMB’s annual record of quantities purchased from communal farm-
ers, communal co-operatives, and approved buyers.
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Sccond, fieldwork areas were selected from each category. Finally, culti-
vator lists, compiled by Agritex, were used to draw a random sample of
houscholds from each location. The sample arca in Hurungwe covers a diver-
sity of natural regions, ranging from a moderatcly high-rainfall region in the
northeast centcred around Chisape to a low-rainfall communal region around
Fureche. .

Characteristics of sample houscholds in Hurungwe District

In Hurungwe District, sample households average 7-8 persons per houschold
with more than 50% composed of children under 16 years (Table 2). Just
under one-third do not own cattle which is probably a smaller proportion
than reported for other communal areas (Rukuni, 1985). Hurungwe sample
farmers have relatively favourable access to land with an average land hold-
ing of 3.9 ha. Maize is thc dominant crop grown; serving as the main staple
as well as an important cash crop. Maize’s importance as a cash crop is
probably related to its lower labour and cash input requircments, relative to
alternatives such as cotton and oilseeds. The proportion of arca under other
grains such as sorghum and millets is extremely small. Cotton is the most
important nongrain crop grown, although sunflower has incrcased in impor-
tance in recent seasons.

The majority of sample households grow more maize than they require
for home consumption so they can scll some. Less than 12% of houscholds
reported that in most scasons they exhausted their grain supplics before the
next harvest (Stanning, 1986).

ANALYSIS OF FARM HOUSEHOLD
GRAIN TRANSACTIONS: CASE
STUDY OF HURUNGWE DISTRICT

Sciting

Farm-household grain transactions involve both inflows and outflows (Figurc
1). Grain sources include own production, purchases, nonmonetary transac-
tions, and carry-over stocks. Purchases may be in the form of grain or
mealie meal (milled grain). Nonmonetary transactions include exchange of
grain for services (e.g., labour) and commodities (e.g., cooking meat). In
the communal subsector, meecting food requirements generally takes priority
over other production goals (Stanning, 1986, Table 15). Therefore, own pro-
duction is generally the dominant source of grain for most rural households;
except in a drought season or if the household has limited production re-
sources.
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Table 2. Houschold characteristics in survey locations in Hurung-
we District, 1985-87, Zimbabwe.

Household Sample Survey Location Mean
Characteristics Mean
(N=83) Chis- Mudz- Mzila- Fur- Zvi-

ape imu wempi eche pani

Demographic
Totalsize (no)2 77 72 77 59 717 101
Children (%)P 558 451 512 516 600 630
Present size (n0.)¢ 7.1 6.1 6.6 5.7 74 9.7
Adult equivalents

(no)d 51 46 47 40 52 170
Livestock
Cattle owned (n0.)® 6.8 6.1 43 6.7 39 128
Non-cattle owners

(%) 320 180 360 250 210 00

Landcrops

Fieldarea(ha)® = 39 32 40 46 31 49
Croppedarca(ha)! 33 26 30 36 24 46
Maizearea (%), 730 870 810 820 730 560
Othergrains (%) 33 25 30 50 40 30

Cotton (%)! 126 45 0.0 70 170 240
Other non-grains
(%)! 1.1 70 160 0.0 60 170

2Average total houschold size, unweighted.

bChildren under 16 years, per total household size.

CAverage number of members living on the farm, unweighted.
dNumber of household members living on the farm in adult equival-
ents.

€Average number of cattle,

t'Pcrccntage of sample households with no cattle.

8Average land holding in hectares, excluding garden area.

.‘Average area (ha) under crops per household in 1984-85 season.
!Percentage distribution of cropped area, by crop type.

Source: Household survey, Hurungwe District, Zimbabwe.

ey
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Figare 1. Nodel of fara household grain transactions
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Households use grain in a varicty of forms. There is an on-farm demand
for grain for both human consumption and livestock fecding. Households
also use grain for nonfood purposes such as labour payment, exchange (par-
ticularly for cooking beef), and beer brewing. Surplus grain are sold, either
locally or to the parastatal marketing agency, the Grain Marketing Board
(GMB).

In Zimbabwe, the relative importance of different forms of grain disposal
for any particular grain varics between regions and among households in the
same arca--depending on both the total and relative availability of diffcrent
grains, and the particular uscs for which certain grains are best suited. For
instance, since households give greater priority to home consumption over
marketing, the main determinant of market transactions is total production.
In regions where maize is the staple food, sorghum and millets are largely
used in beer brewing, not for dircct consumption. On the other hand, in
low-tainfall areas, sorghum and millets are not only used for brewing local
beer, but also for home consumption and feeding poultry.

The remainder of this section presents empirical findings from the analy-
sis of grain transactions of sample farmers in Hurungwe District during June
1985 to May 1986. Since maize dominates grain production and exchange in
this district (Table 2), the discussion focuses on maize transactions. Pur-
chased mealie meal accounts for a very small proportion of maize utilised.
Therefore, it is converted to a maize-grain equivalent and incorporated in
the maize transaction datad.

Produccr-maize transactions

The aggregate self-sufficiency of sample households is self-evident (Table 3).
Own production accounted for 90% of total maize available to households.
Of the remaining balance, only 1% is purchased. The bulk of these
purchases (85%) was maize grain, not mealie meal. Nonmonetary transactions
were the most important source of maize inflows, other than own produc-
tions.

In this category, grain rcceived in repayment for loans of cooking meat--
advanced prior to harvest--wcre predominant. Overall, houscholds in the
arca are sclf-sufficient in maize; and deficit households make up their re-
quirements through nonmonctary transactions and local purchases of maize

grain,
1

3The conversion factor used was 1.16, based on estimates of the
extraction rate of mealie meal from maize grain.
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Data on the disposition of grains clearly show that in aggregate terms,
sample households had a large maize surplus. Some 75% of available maize
was marketed, over 90% of which was purchased by the GMB. Grain reten-
tions for home consumption accounted for only 13% of available supplies.
This represents a per capita consumption of 134 kg of maize per annum, or
184 kg per adult equivalents. This is slightly on the low side, but acces-
sibility to fresh vegetables and income to purchase other foods (e.g., meat,
bread, and oil) reduces the quantity of grain needed.

After accounting for home consumption and sales, the remaining maize
surplus is utilised for other purposes. A detailed breakdown of these uses is
shown in Table 4. Repayments of advances of cooking meat is most impor-
tant and feecding pigs accounts for the second largest share. It is interest-
ing to note that almost as much maize is used for nonfood farm consump-
tion, processing, and nonmonetary transactions as for home consumption, in
terms of its total share of maize disposals (Table 4). This suggests decisions
about on-farm retentions are not solely based on family nutritional require-
ments.

Analysis of the share (%) of maize production and sales by percentile
groups, suggests marked inequality in maize market participation (Table 5).
Around three-quarters of the sample marketed some maize during the survey
period. However, analysis of transactions indicates that 10% of the house-
holds accounted for 43% of the marketed surplus. In contrast, one-half of
the sample households accounted for no more than 6% of the total maize
marketed.

Scasonality of housebold maize transactions
On the basis of climate and activity patterns, rainfed agriculture in Zimbab-
we’s communal areas can be divided into three seasons:

0 Post-harvest season (June-September). During this period, farmers
have generally completed harvesting maize, and it is being dried and
threshed at the homestead for on-farm storage or sale. During the
carly part of this season, cotton is still being picked, which may delay
the threshing of maize. Farmers with access to draft power or hired
tractors do winter ploughing; but generally agricultural activity slack-
ens as the season progresses and farmers are free to engage in non-
agricultural activities, such as building, thatching, artisanry, posthar-
vest festivals, and visiting relatives.

Previous Pags Blank



338

Table 4. Farm consumption and nonmonctary transactions of maize,
Hurungwe District, Junc 1985-May 1986, Zimbabwe?,

Total Sample  Sum
Uses Sample Mean

Farm consumption and processing (kg) (kg) (%)
Pig feed 10,947 1403 169
Brewed beer for sale 5,688 729 88
Poultry feed 3,085 39.6 48
Brewed beer for ceremony 2,230 28.6 34
Cattle feed 337 43 0.5
Subtotal 22,287 286.0 344

Nonmonetary transactions
Repaid loans of cooking meat 20,204 261.6 315

Loaned to local farmers 6,461 828 10.0
Labour payments 5415 69.4 84
Gifts 5242 62.7 8.1
Exchange 3,658 46.9 5.7
Brewed beer for labour payments 892 114 14
Repaid other commodity loans 33 48 05
Subtotal 42,443 544.0 65.6
TOTAL 64,730 830.0 1000

3fxcluding direct consumption as human food
Source: Food-grain Study, Hurungwe District, Zimbabwe.

Table 5. Maize production and marketed surplus, by percentile
groups, Hurungwe District, June 1985-May 1986, Zimbabwe.

Lowest  Second Third Highest Highest
25percent  quartile  quartile 25 percent 10 percent

Production 5 9 25 61 32
Marketings 0 6 19 75 43

Source: Food-grain Study, Hurungwe District, Zimbabwe.
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o Planting and growing scason (October-January). While the initiation of
planting activities is determined by the timing of the rains, farmers
generally begin to plant towards the end of October. Late plantings
of maize are made in early Januvary. The availability of draft power
and planting-labour bottlenecks are major production constraints for
some households.

o Cultivation and harvest season (February to May). Farming activities
are gencrally concentrated at the beginning and end of this season
with a relatively slack pre-harvest period during March and April.
Farm houschold grain stocks begin to run low and green maize can be
an important source of subsistence for deficit households.

To illustrate the scasonal patterns in household maize flows, Tables 6 and

7 present for each month, both the percentage of households participating in
each type of transaction and the proportion of total maize transacted from
June 1985 to May 1986. As might be cxpected, activity is greatest during
the postharvest period. Both maize sales and maize transfers to repay com-
modity loans advanced by local farmers are concentrated in July through to
September (Table 7). Maize is widely used for other purposes. Use for
other purposes also peaks during August and September, but dropped to a
fairly consistent level for the remaining months. Except for a slight post-
harvest peak, the quantity of maize used in home consumption is relatively
stable throughout the year, averaging 0.8 bag per household per month.

Since over 80% of the households were self-sufficient in maize during the
survey period, little maize came from other inflow sources (Table 6). Over-
all, maizc inflows are concentrated during the postharvest months when
houscholds received maize in repayment of loans. Maize purchases are con-
centrated between December and February when on-farm stocks are falling,
but before green maize is available for consumption. Maize from other sour-
ces (c.g., gifts and labour payments) are also most important during the
postharvest period,

Due to panscasonal pricing and limited local markets, there is little
incentive for farmers to store more maize then required for their own use.
By the end of Octaber, most houscholds had disposed of surplus maize. The
mean stock level was below 10 bags per houschold, equivalent to 1.4 bags
per capita (Table 8). Most households had on-farm maize stocks through to
February 1986. Thereaftcr, the percentage of houscholds with maize in stor-
age declined sharply as houscholds uscd the current crop for home consump-
tion. The low level of on-farm stocks at the cnd of April shows that very
little maize is carried forward to thc next scason. Farmers explained this by
pointing to both the poor storability of hybrid maize and there did not need
to maintain on-farm stocks because they anticipated good harvest in the
current season.




Jom 10 11 13 S 6 3 B 10 323
Ju 100 10 30 34 s 14 “4 R 27 3
Aig 100 7 37 S6 6 9 0 B 2 2
Sep 100 7 12 3 9 21 3 2 65 17
Ot 100 9 5 0 3 5 5 2 4 9
Nov 100 8 4 0 8 7 1 0 “ 6
Dec 100 9 9 1 15 17 1 0 6 7
Jm 10 9 8 0 4 7 0 0 n 7
Feb 100 7 15 0 3 1 3 0 6 S
Mar 100 8 9 o0 4 7 3 2 68 8
Apr 100 8 11 0 5 7 1 1 9 8
Msy 100 8 3 0 2 2 1 1 9 7

Table 6. S.mmesolmaiuinﬂonbymnm,}lumnngktﬁd,JuncIM-szlwa
Zimbabwe .

Nonmonetary transactions

Month  Purchases Loans Loan Repay- Other
Received ments received
Farms Total® Farms Total®  Farms Totall Farms Total®

Jun 1 3 S 12 6 6 1 3
Jul 0 0 0 0 15 45 4 3
Aug 0 0 0 9 18 17 3 29
Sep 4 4 4 26 10 9 3 3
Oct 3 4 0 0 4 0 5 15
Nov 8 8 1 1 1 s 5 n
Dec 10 17 4 19 6 0 14 14
Jan 17 11 1 5 0 1 16 14
Feb 16 9 6 29 3 0 14 5
Mar 11 3 1 s 0 0 15 3
Apr 8 2 3 2 0 0 3 0
May 3 1 1 3 0 0 1 0

“Data for ‘"farms" indicate percentage of sample houscholds receiving grain
from the respective source in that month, Dats for "total” indicates the
percentage of total inflows for the respective item in that month. otal
purchas:s were 570 mt.  “Total loans received = 196 mt otal loan
repayments received = 32.06 mt, “Total other inflows = 7.99 mt,

Source: Food-grain Study, Hurungwe, District, Zimbabwe.

Table 7. U.suofmnh: inflows by moath, Hurungwe District, June 1985 - May 1986,

Other farm consumption and
i

Month Home Sales Loans Loans Other
Qggymngjgg given repald
Farms Total® Farms Total® Farms Totall “Farms Tol® Farms Total

"Data for "farms wdicpte percentage of sample houschold using maize for the
respective pse in that month. Data for “total" indicates the percentage of
total maize wsed for the respective purpose in that, month, otal home
consumption was 73.1 mt. “"I’Otfl sales was 407 mt. OTotal loans given = 65
mt. eTotal loans repaid = 20.7 mt. "Total other = 37.5 mt.
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Table 8. Household-maize storage by sample houschold in Hurungwe
District, Junc 1985 - May 1986, Zimbabwe.

Month end maize storage

Month Farms with Mean Total Per capita
stocks (%) (mt)  (mt)¥(kg)
June 9 6.1 474 66.7
July 100 51 406 571
August 100 15 120 17.0
September 100 11 85 134
October 99 09 65 9.2
November 98 0.8 64 9.0
December 9% 0.7 51 72
January 9 04 33 4.6
February 86 03 22 31
March 63 0.2 10 15
April 43 0.1 6 0.8
May 2 0.1 10 14

8Data rounded to the nearest mt.
Source; Food-grain Study, Hurungwe District, Zimbabwe.

Maize transaction categorics, by farm type

This section examines maize transactions--and their relationship to produc-
tion and various houschold characteristics--in order to identify key determ-
inants of houschold level maize flows, This analysis will be followed up in
future empirical work,

Sample houséholds in Hurungwe were classified on the basis of net maize
transactions over the period June 1985 - May 1986. Total net transactions
are disaggregated into monetary and non monetary transactions, according to
the model presented in Figure 1. On-farm consumption (including nonfood
consumption) and storage are specifically excluded from the analyses since
these are not transactions--although they obviously influence household
transaction levels.

Turning first to monetary transactions, sales, and purchases of maize
(Table 9). A small, but significant proportion (+ 17%) of households were
net buyers of maize during the survey period. These households purchased

£
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Table 9. Net monetary transactions and per capita availability of maize,
by houschold type, Hurungwe District, June 1985-May 1986.

Net monetary Farms Market- Output/Maize Farm  Resi-, Cattle®

transactions ed® capita® area® size®  dents
(91kgbags) (%) (bags) (bags) (ha) (ha) (mo)  (no)
SQLD
>301bags 1 530 38 6.9 17 150 19
201-300 bags 3 250 24 45 93 115 27
151-200 bags 7 175 41 4.0 6.5 78 13
101-150 bags 16 121 25 3.6 57 89 17
51-100 bags 11 78 17 22 56 8.1 13
2%-50 bags 14 33 11 27 46 66 4
5-25 bags 16 19 7 19 26 57 5
< Sbags 10 2 3 24 32 83 3
NONE? 6 0 3 12 24 75 2
PURCHASED
< 5 bags 16 0 13 23 50 1
> 5bags 1 0 3 16 24 40 2

3No transactions. °Mean quantity marketed. Mean. %Mean no.
houschold members living on the farm.
Source: Data from Food-grain Study, Hurungwe District, Zimbabwe.

relatively small quantitics of maize, compared to their production. Net-buyer
houscholds produced less maize per capita than net-seller houscholds and
grew a smaller area of maize. Net-buyer households also operated smaller
farms, had fewer houschold membcrs, and owned less cattle than nct-seller
houscholds.

More than three-quarters of the Hurungwe sample were net-scller house-
holds in 1985-86, although the amount of maize marketed varied considerably
between households. Just under one-third of households marketed either no
maize or less than 25 bags. This suggests they would be reasonably vulner-
able to a shortfall of maize in a less favourable scason. When this group
(sales < 25 bags) is added to the number of net-buyer households, together
they account for 50% of the sample population.

A strong association exists between the amount of maize marketed, per
capita availability of maize, and output related variables such as maize area,
farm size, availability of draft power. This supports the common assumption
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that the main dcterminant of marketed surplus is total grain harvested. Re-
gression analysis confirms this rclationship, Regressing total production on
total quantity marketed gave an adjusted R2 of 0.96. In other words, 96% of
the variation in houschold marketing was explained by  iations in produc-
tion. The strong positive relationship between househola - ., maize produc-
tion, and maize salcs is in line with findings from other 1. - -houschold stu-
dies in Africa {Low, 1986, Tablc 4.3).

Almost all sample households engaged in nonmonetary maize transactions.
However, a large proportion of households (60%) exchanged or received less
than five bags of maizc (Table 10).

Most nonmonctary transactions arc rclated to payments or receipts of
grain in cxchange for cooking meat. As expected, the analysis showed that
generally houscholds with more cattle were net receivers of maize and those
with fewer cattle were net cxchangers of maize. However, it was quite
common for individual houscholds to both receive and give maize in exchange
for cooking meat, since houscholds slaughter livestock at different times.

Houscholds rcceiving in cxcess of five bags of maize grain also tended to
market more maize than other houscholds. This suggests that nonmonetary
transactions increased their postharvest maize surplus.

There is some cvidence that nonmonctary transactions enable deficit
houscholds to incrcase their maize supplies, since the percentage of net-
deficit houscholds for all maizc transactions (Table 11) is slightly smaller
than the percentage of net-buyer bouseholds (Table 9). This diffcrence must
be duc to nonmonetary transactions received by net-buyer households.

When monctary and nonmonetary maize transactions are aggregated, the
overall pattern of total net-maize transactions is similar to that for mone-
tary transactions. Houscholds fall into a similar range of net-transaction
catcgories, although the percentage of surplus houscholds in each category
increased slightly. The influence of per capita availability on output related
variables was as expected; higher output elicited greater surpluses.

Maizc transactions and market access

Access to market influcnces maize transactions through its effects on returns
to marketing. Specifically, it it hypothesized that in a situation with con-
stant yields and constant prices; increased distance to market increases
transport costs, lowers returns--resulting in a lower marketed surplus.
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However, the importance of distance to market may be offset by either
inherent land quality and seasonal factors which raise yield, or by better
quality marketing services offered at more distant marketing centres. Under
these complicating circumstances, the rclationship between distance to mar-
ket and marketed surplus is not clear. This was the case in Hurungwe
where there was no significant correlation between the quantity marketed
and distance to market, at distances below 40 km. However, at distances
over 40 km, the amount of maize marketed declined sharply with distance to
market (Table 12).

Only a small proportion of total marketings (4 4.0%) was delivered to the
two GMB collection points (Mudzimu and Chidamoyo) that fall within the
survey locations. All maize deliveries to collection points were transported
less than 10 km, generally using farmers’ own transport such as scotch carts.
Since the mean level of transactions was quite small (1.5 mt) the households
utilising collection points were probably those marketing small quantities of
maize. This suggests that collection points provide market access primarily to

Table 12. Maize sales by distance to market and share purchased by
different buycrs, Hurungwe District, June 1985 - May 1986.

Distance Market- Mean? Sum Buyer (% share)
Interval ings? Local Store GMB GMB
(km) (mt) (mt) (%) Farmer collection  depot
<10 436 15 10.8 1 1 38 60
11-20 39.1 39 9.7 0 0 0 100
21-30 1510 7.9 375 0 0 0 100
31-40 119.0 85 29.5 0 0 0 100
41-50 409 37 102 0 0 0 100
51-60 36 36 0.9 0 0 0 100
61< 50 5.0 12 0 0 0 100
Total 4023 4.7 1000 na na na na

3Total marketings differ slightly from Table 3 due to missing cases.
Some households marketed more than once, so mean is less and number
of marketings exceeds the number of sample households.

Source: Data from Food-grain Study, Hurungwe District, Zimbabwe.
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smaller producers. However, before supporting collection points as a means
of more widely distributing the benefits of government grain policies, it is
valuable to understand why some farmers who were near a collection point,
still delivered their maize to a more distant GMB depot; because the GMB
depot provided better quality service.

o Maize delivered to GMB depots is graded on an individual-farmer basis.
This ensures that farmers with a good grade of maize are paid accord-
ingly. On the other hand, farmers reported that because collection
points operating in 1985 did not have facilities to grade maize, the
producer received an average price based on all deliveries to the col-
lection point. To my knowledge this procedure is still followed.

0 Maize delivered directly to the depot is assessed immediately, whereas
maize delivered to a collection point often waits several weeks, with-
out adequate protection from the elements, before it is bulked and
transported to the nearest depot. This results in a deterioration in
quality and delays payment to the producer.

o Apparently many transporters in Hurungwe only deliver maize to de-
ports and do not service local collection points. Since farmers typi-
cally use their own transport to deliver maize to a collection point,
this is often impractical if a producer has a large surplus to market.

HOUSEHOLD INCOME FLOWS
Sctting

A distinct characteristic of rural households is that their income comes from
several sources (Stanning, 1986 Table 12). Although crop production is gen-
crally the major source of income, households also engage in noncrop, farm-
ing activities such as pig and poultry raising; and nonagricultural activities
such as construction and handicrafts. These production activities are inter-
rclated, not only in sharing the same services of factors owned by the
houschold, but also through the internal flow of products (e.g, a part of the
maize output is used as feed for pig or poultry).

Earnings from production are typically supplemented by both wage income,
carned by family members employed off the farm (e.g, wages from casual
labour), and by remittances sent by absentee members and relatives working
in urban areas.

Full specification of farm-household income includes the value of agricul-
tural products producers consume directly or use for exchange, as well as
monetary income flows. This requires that values be imputed for agricultural
products that are consumed on the farm. Data have been collected to
estimate. total income for survey houscholds, but only cash income flows
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have been analysed to date. Gross cash income is analyzed, excluding pro-
duction input costs and services purchased by the farmer. Gross cash in-
come is income at the disposal of the farm household. As such, it impacts
on the ability of houscholds to purchase consumption requircments and farm
inputs, and to meet other family living expenses (c.g., clothing and school
fees). Thercfore, information about the sources, level, intra scasonal and
intra honsehold distribution of disposable cash income is important in under-
standing and assessing the coping mechanisms of rural families.

Cash income flows

Data on household income received from all sources (including remittances in
kind) were collected each month from sample households over a 12 month
period (May 1985 - June 1986). Houschold cash income averaged Z$1,700
over this period (Table 13).

Maize was by far the most important income source, accounting for 29%
of total cash income; followed by remittances from absentee family members
and relatives working in urban areas (17%). The relative size of remittances
was grcater than anticipated and warrants further examination. In particu-
lar, the question arises whether remittances arc of equal importance to all
households or whether they are significantly correlated with particular
household types. Local businesscs emerged as the third most important
source of cash income.

But since this income was almost entirely carned by a few farmers with
business interests at local growth points, it is not of widespread significance.
Cattle, cotton, and local wage employment were secondary sourccs of cash
income of similar importance.

Overall, families attempt to secure their cash nceds from several sources.
Although agricultural production activities (crop and noncrop) clearly pre-
dominate, links with the urban economy and local nonagricultural activitics
are also relatively important sources of cash (Figure 2).

Analysis of gross cash income and nonfarm cash income, by percentile
groups, suggests marked inequality in income distribution (Table 14). Non-
farm cash incomes were distributed slightly more unequally than total cash
income, with 25% of the sample households accounting for nearly 60% of
total earnings. The income share of the lowest 50% of the households was
below 15%. This suggests that many families in the survey arca have limited
access to income-generating activities and, therefore, depend largely on their
own production to meet consumption requirements.

Scasonal patterns of cash income flows
There were distinct seasonal patterns in household income receipts, primarily
determined by seasonality in crop production. Table 13 and Figure 2 show



Figurc 2: Proportional pic chart showing total and scasonal composition of
household cash income, Hurungwe District, Junc 1985 - May 1986, Zimbabwe.
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Table 13. Composition of houschold cash income and distribution by
scason, Hurungwe District, Junc 1985-May 1986, Zimbabwe?.

Total = $(000) 1312 na 687 429

Total annual Seasonal distribution
income
Source
Z$® Sum % Juneto Octoberto February
September® Januaryd  to May®

(°'000) (row%) (row%) (row %)
Maize 385 29 82 17 2
Remittances 21 17 2 48 31
Local business 129 10 27 51 21
Cotton 11.8 9 87 13 0
Cattle 10.5 8 26 51 23
Local wage employ. 9.2 7 38 34 28
Other field crops 6.2 5 76 18 6
Small livestock &

livestock prod. 5.5 4 p 54 2

Garden 30 2 43 32 25
Home industry 16 1 55 29 15
Other grains i4 1 72 11 18
Miscellaneous non-
agric, activities 83 6 36 4 20

[y
o
(-

8Mean is calculated on the basis of complete casgs The no. of
complete cases varies slightly between seasons. “Sample mean
equals Z$1,631 (SD = 1883). For June-Sep. the sample mean was
Z$838 (SD = 1,228). dFor Oct.-Jan. the sample mean was Z$543
(SD = 707). °For Feb.-May, the sample mean was Z$250 (SD =
265). '

Source: Data from the Food-grain Study, Hurungwe District,
Zimbabwe.

Ly
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Table 14. Percentage sharc of gross cash income and non-farm cash income,
by percentile groups, Hurungwe District, Junc 1985 - May 1986, Zimbabwe.

Income Lowest Second Third Highest Highest

Type 25% quartile quartile 25% 19%
Gross cash

income 6.2 14.0 229 569 36.0
Nonfarm cash

income 45 13.1 23.2 59.2 425

Source: Data from Food-grain Study, Hurungwe District, Zimbabwe.

that peak income coincided with the months of harvesting and crop sales
(June - September), while incomes were lowest during the pre harvest period
(February-May). Average monthly income was around Z$140 per household,
but varicd from an average high of Z$480 in September to an average low of
Z352 in March., Such scasonal patterns in income generate household sur-
pluses (savings) for a few months after harvest and deficits during prehar-
vest period--when houscholds are most likely to purchase consumption goods
to supplement dwindling stocks of grain.

The scasonal distribution of income sources differs somewhat from the
aggregate pattern. While all sources, with the exception of small grains,
provide their lowest contribution to earnings between February and May,
certain income sources such as remittances, local businesses, cattle and small
livestock, and livestock products were most important during October
through January. This corresponds to the planting season and holiday period.
In contrast, two income sources--wage employment and sales of garden pro-
ducts--were relatively stable throughout the year.

Income categorics by farm type

The dominance of farm production in houschold income (Table 13) suggests
that families with higher income have a better resource endowment. Analy-
sis of the relationship between income categories and farm type supports this

hypothesis (Table 15).
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Table 15. Income categorics by farm type, Hurungwe District, Junc 1985-
May 1986, Zimbabwe.

Gross cash Farms Farm Residents® Cattle Absent Employed

income sized owncd®houschold  family
head member®

(%) (%) (bha) (no) () (%) (%)
< 500 141 39 6.8 1 0 10
501- 750 153 28 49 1 10 20
751-1000 103 24 63 3 38 38
1001-1250 12.8 36 6.0 4 13 38
1251-1500 128 45 53 10 11 22
1501-1750 1.7 32 6.7 5 50 50
1751-2000 51 53 83 14 25 25
2001-2250 25 49 95 6 0 0
2251-2500 38 36 100 12 0 50
2501-3000 25 45 100 18 0 100
3001-3500 25 109 9.5 25 0 100
3501-4000 38 81 120 15 0 50
4001-4500 12 8.1 110 12 100 100
4501-5000 25 45 155 31 0 0
> 5001 25 8.1 135 23 0 0
28

Total 100.0 42 71 6.8 170

3Mcan. PHouschold members living on farm. SHouscholds with at least onc
employed family member.
Source: Data from the Food-grain Study, Hurungwe District, Zimbabwe.

Houscholds receiving the lowest cash incomes were labour-poor house-
holds, operating below-average-size holdings, and owning very few cattle.
Within the cash-income level of Z$1,000 - $3,000 per annum, there was a
less obvious assqgiation between higher incomes and greater production re-
sources, although the overall trend in household size and cattle ownership
follows the trend in cash-income receipts. An interesting relationship exists
between the incidence of absentee houschold heads, proportion of houscholds
with at least one family member working away from home, and cash-income
categories. Low-income houscholds had a higher incidence of absentee
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houschold hcads than houscholds with higher cash income. On the other
hand, bousecholds with incomes in excess of Z$2,000 per annum most
frequently k. 4 another family member in urban employment.

Household heads from low-income, resource-poor houscholds are more
likely to be absent in wage employment due to the comparative advantage of
wage cmployment over farming in Hurungwe District. If thesc households
are also relatively young, the process is reinforced--since younger men tend
to have greater wage-employment opportunitics than older ones. Houscholds
with better resource endowments clearly have a higher potential for generat-
ing productive and remunerative on-farm employment for morc houschold
members.

Therefore, the need for the head to supplement carnings through off-farm
employment is less pressing. On the other hand, if houscholds in this cate-
gory arc older, mature houscholds; they are able to exploit off-farm income
opportupitics through other houschold members such as adult sons and un-
married daughters. This is the case among resource-rich, labour-rich sample
houscholds in Hurungwe and concurs with findings from previous studics in
Southern Africa (e.g., de Vletter, 1981; cited in Low, 1986).

Further analysis of available houschold remittances and off-farm employ-
ment data will provide a clearer picture of the nature and importance of
linkages between the rural houschold economy and the urban wage scctor,
for different types of farmers.

The positive association between maize transactions and farm resources
outlined previously (maize transaction categorics, by farm typc) and the
dominance of farm output in generating cash incomes, suggests that housc-
holds with a higher net maize surplus will have higher incomes. This is
generally confirmed when maize transaction catcgorics are examined along-
side income flows (Table 16). Net-deficit houscholds and those with a sur-
plus of less than five bags of maize had below average cash incomes. There
was also a tendency for thesc houscholds to carn a larger share of cash
income from non agricultural sources. Conscquently, income receipts were
less scasonal. In contrast, income was more scasonal among surplus house-
holds, since they reccived a large proportion of their income from crop pro-
duction.
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Table 16. Maizc-transaction catcgory and gross cash income flows by source
and scason, Hurungwe District, Junc 1985 - May 1986, Zimbabwe3.

Net Farms Gross cash Source Season
household (%) income (Z$) (% share) (% share)
trans
actions? Mean  Std. Farm Non- Jun- Oct- Feb-
(91 kg bags) dev. farm  Sept. Jan. May
BAGS OUT
>250 3 6,475 3,675 92 8 88 6 6
201-250 2 12,911 0 33 67 4 4q 15
151-200 9 2,838 1,450 75 25 51 42 7
101-150 16 1,830 1,063 67 23 61 21 18
51-100 12 2,437 1,260 59 41 54 33 13
20- 50 18 743 536 59 41 4 35 21
5- 25 19 1,243 475 64 37 26 35 39
NEC® 0 na na na na na na na
BAGS IN ’
< 5 9 669 447 46 54 49 35 16
> 5 3 621 18 12 88 23 4 M4

Total 100 1,631 1,883 59 41 52 33 15

3Data rounded to the nearest percentage. bNet of all transactions made by
all households. ®No sales.

n
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CONCLUSIONS AND POLICY IMPLICATION

The preceding sections have examined the level and seasonality of household
maize transactions and income flows of Hurungwe Communal farmers. The
investigation was undertaken in a province where maize sales to the GMB
have increased at around 30% per annum over the last six years. Therefore,
this situation provides an opportunity to investigate policy issues associated
with the emergence of the communal farmer as an important contributor to
marketed surplus. The main findings and conclusions are considered in rela-
tion to the four key issues identified at the beginning of this paper.

Forecasting communal maize sales to the GMB

Around three-quarters of the sample households marketed maize over the
period, June 1985-May 1986. Average sales were just over 5 mt per house-
hold, although the level of marketings varied considerably between house-
holds; with many farmers marketing small amounts.

The size of harvest was the only consistent explanatory variable associa-
ted with marketed surplus. Nonoutput variables such as distance to market
were not highly associated with marketed surplus, although little maize was
transported more than 50 km.

Almost all maize sales were made to the GMB and participation in local
markets was very limited.

Per capita maize consumption was estimated at 134 kg per annum. Maize
was widely used for nonfood purposes such as to repay loans of cooking
meat advanced prior to barvest (most important); followed by its use as a
pig sced. Nonfood uses of maize were almost as significant as home con-
sumption, in terms of its total share of disposals. This suggests that decis-
ions about on-farm retentions are not solely based on family nutritional re-
quirements and that there is a need to better understand factors influencing
communal farmer’s use of maize for non-food purposes.

These findings suggest that improved forecasts of communal area sales
will require better informed forecasts of communal production; and must also
take into account the nature, level, and trend in the use of maize for non-
food purposes—-in addition to subsistence requircments--to obtain realistic
projections of retentions.

Marketing activitics and market access, in terms of linkages to the GMB, are
reasonably well developed in the survey area since producers are served by
GMB depots at Karoi and Magunje District Growth Point and there are also
a number of collection points in the district.
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A large proportion of total marketings was delivered to one of the two
GMB depots serving the area. Quite a few farmers whose closest delivery
point was a GMB collection point, marketed their maize at one of the GMB
depots because they believed the depot provided better marketing services.
This suggests that the benefits obtained by selling at a GMB depot compen-
sate for the additional cost of transporting maize a greater distance. Future
expansion of the GMB infrastructure in rural areas needs to recogpize that
quality of service, as well as market access, influence market participation.

The small number of producers in the sample who delivered maize to a
collection point makes it difficult to draw conclusions about the types of
farmers benefitting from this facility. However, since households utilising
collection points marketed small quantities of maize, this suggests that col-
lection points are providing market access to the rural poor.

Maize sales are concentrated in the postharvest period. This places con-
siderable pressure on the local transport systems and also means that the
GMB carries the full burden of storing the nation’s surpluses.

Factors influcncing the demand for grain in rural arcas

Houschold grain consumption is influenced by several factors, including
household size, income, and the price of maize and other consumer goods.
This paper does not investigate these factors, but empirical work to study
these relationships is under way. Therefore, the present discussion is limited
to policy issues primarily related to household demand for purchased grain.

During the survey period, own production was the dominant source of
grain for sample households. Therefore, there was little demand for maize
from additional sources. Maize purchases accounted for less than 10% of
total maize consumption. These purchases were concentrated during Decem-
ber-February when on-farm stocks were lowest and before maize from the
current harvest was ready. Households purchased primarily local maize
grain, rather than maize meal, because it both stores better and is generally
cheaper. Thus, in a good season there is very little demand for meal in a
grain surplus arca such as Hurungwe because deficit households can purchase
their requirements from local farmers. ’

However, analysis of the net transactions position of households indicate
that the self-sufficiency of households is somewhat precarious. Just under
one-third of the households marketed less than 2.25 mt of maize. Thus, in a
less favourable season they could move into a deficit position.

When monetary and non monetary transactions are aggregated, the self-
sufficiency of households improves since non monetary transactions (e.g.,
gifts, labour payments, and receipts of grain in exchange for other commodi-
ties) enable deficit households to make up their shortfall.
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These findings suggest that the demand for purchased grain in rural areas
is likely to vary considerably across regions and between scasons. In good
years, the demand is minimal--whereas in poor years, demand increases.
However, the level of demand in poor years depends on the extent that on-
farm production no longer meets subsistence requircments. In the more pro-
ductive communal areas, which include Hur:ngwe, lower production would
decrease the market surplus; but need not significantly increase the demand
for purchased grain if production was sufficient to meet food requirements.

It is often suggested that more maize-processing facilities should be sited
in rural areas because it is inefficient to transport maize to urban areas for
milling, only to reexport it to rugal areas. This argument requires careful
consideration since it appcars to assume that maize surplus areas have a
sufficient and regular demand for purchased maize to justify investment in
commercial milling plants. This is unlikely, based on the situation in Hurun-
gwe.

In communal areas with considerable seasonal instability in marketed sur-
plus, rural consumers could be served by establishing district level centres
to act as both grain-purchasing and grain-selling depots. Also, the arrange-
ment could benefit existing small-scale grinding mills in rural arcas by main-
taining the demand for their services in poor scasons. Yet, the financial
viability of such centres would have to be studied closcly to establish if the
potential savings in transport costs would offset the implementation cost.

Increased communal maize production in Zimbabwe has caused a-downward
trend in rural demand for maize meal. At the same time, the variability
about this trend has probably increased because most communal producers
farm in medium and low-rainfall areas, subject to periodic drought. Zimbabwe
is still adjusting to this phenomena and needs to consider ways of efficiently
servicing a rural demand with considerable interseasonal variation.

Distributional consequences of government grain policics

Several findings indicate marked inequality in the distribution of both maize
marketings and cash income among sample houscholds. Since Hurungwe is
one of the better communal areas, this is particularly significant.

Analysis of maize transactions indicated that 43% of marketed maize sur-
plus was accounted for by 10% of the sample households. In contrast, 50%
of the households accounted for no more than 6% of the total maize market-
ed.

There was strong positive association between the amount of maize mar-
keted, per capita availability of maize, and output related variables such as
maize arca, farm size, and availability of draft power. Households with bet-
ter resource endowments and larger labour resources produced the largest
maize surplus. Net deficit and marginally surplus households tended to be
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labour poor houscholds operating below-average-size farms and owning few
cattle.

Since maize, the most important income source, accounted for 20% of
total cash income; it was not surprising that there was marked inequality in
the distribution of cash income, with the top 25% of the houscholds account-
ing for 57% of earnings. The income share of the lowest 50% of the house-
holds was only 20%. Nonfarm cash income, of which remittances were vhe
most significant, was distributed slightly more unequally than total cash in-
come. The nonfarm income share of the lowest 50% houscholds was below
15%, which suggest that half the families in the survey area have limited
access to nonfarm income-gencrating activitics; and therefore, depend largely
on their own production activities to meet their consumption requirements.
The relationship between income catcgories and farm type was as expected;
low incomes were associated with houscholds having the least resources.

Government's post-independence emphasis on the peasant sector has done
much to redress the imbalance in access by communal farmers to extens’on,
credit, and marketing services. These efforts have produced visible results.
Communal production and marketing of key food crops such as maize, which
bad been the domain of large-scale farmers, has grown in importance. Hov.
ever, these developments have not affccted all segments of the communal
farm sector equally, as illustrated by the grain transaction and income data
from Hurungwe District. Since Zimbabwe’s basic policy objective is growth
with equity, there is a pressing need to identify programmes and policies in
both agriculture and other sectors which will enable a larger proportion of
the communal farm sector to share in the benefits of development.
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WHEAT PRODUCTION AND
IMPORTS IN THE SADCC REGION:
WHAT ARE THE TRADE OFFS?



AT
THE POLITICAL ECONOMY OF WHEAT
CONSUMPTION AND PRODUCTION
WITH SPECIAL REFERENCE TO
SUB-SAHARAN AFRICA

D. Byerlee and M. L. Morris 1
INTRODUCTION

Over the past 25 ycars, one of the most dramatic changes in dietary pat-
terns in developing countries has been the increasing role of wheat as a
staple food. Wheat consumption has risen rapidly both in countries where
wheat is a traditional staple (e.g., in the Middle East and North Africa) and
in countriecs where wheat is an "introduced” food, especially in the tropical
countrics lying between 23%S and 23°N latitude (Table 1). In most cases,
increascd wheat consumption has been made possible by rapid increases in
imports; over 80% of increased wheat consumption over the past two decades
in these two groups of countries hac been supplied from wheat imports
(Table 1). Only in the large mixed-cereal economies of India, China, and
Mexico that experienced the Green Revolution in wheat production has in-
creased wheat consumption been largely supplied from domestic sources.

Wheat imports to developing countries doubled during the 1970s and now
account for two-thirds of world wheat trade. Even in the 1980s when wheat
imports to most developing countries have levelled off or declined, wheat
Imports to tropical countrics have continued to increase, especially in Sub-
Saharan Africa (Figure 1),

Whilo the phenomenon of rising wheat consumption made possible by im-
ports is widespread and has similar underlying causes (Byerlee, 1987), the
focus in this paper is on wheat on the tropical countrics lying between 23°N
and 239S. To a remarkable cxtent, these latitudes define the areas of the
world where wheat is not grown commercially (except for a few isolated
high-altitude reglons), including most of Sub-Saharan Africa, Southeast Asia,
and Contral America, as woll as tho Andean zone of Latin America, Coun-
trics within this tropical belt fall into two groups: the rice-based economies
of Southoast Asia; and the tropical countrics of Sub-Saharan Africa and
Latin Amorica whore maize, sorghum, millet, and roots and tubers are the
traditional staple foods. Both groups of countrics face a fundamen-

1Economics Programme, CIMMYT, Mexic%.
- ™
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Table 1. Wheat cocsumption asd imports ia the dewvcioping countrics, 1961-

65 to 1981-85.
Consumption Total wheat %incressed % sell-
per capita imports consumption sufficient
(kg/year) (mill mt) imported  in whesat
1961- 1981- 1981- 1961- 1981-
1985 198§ 1985 1985 1985
Countrics where wheat
is a traditional staple 114 140 2 85 m
Large mixcd-cereal
economics k n 12 0 92
Tropical nations where
wheat is not a tradition- 16 26 21 83 19
al staple®

“North Africa, Middle East, and Argentina, Chile, and Uruguay. CChina, India,
and Mexico. “Countrics between 23 S and 23 N latitude.

Index (1961-65=100)

Sub-Saharan Africa

------ North Africa and Middle East
meees SOUtheast Asia
——— Tropical Latin America N

1961-65

1970 1975 1980 1985
Years

Figure 1. Indices of Wheat Imports in Selected Developing-Country Regions

(1961-65 to

198%5)
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tal conflict between rising wheat consumption, over 80% of which is import-
cd, and the limited potential for domestic production.

These countries have a combined population of about one billion people,
consuming an average of 25 kg/capita of wheat annually. However, this ag-
gregate consumption figure conccals considerable regional variability in con-
sumption levels. In tropical Latin America, wheat has already become a
staple food for a large proportion of the population, with consumption aver-
aging about 50 kg/capita per ycar (Table 2). Avecrage consumption in Sub-
Saharan Africa is only 15 kg/capita, but witk per capita income averaging
less than one-third that of tropical Latin America, the potential for contin-
ued increases in wheat consumption is obvious.

The rapid growth in wheat imports and consumption raises a sct of dif-
ficult questions for African policy makers. Will Sub-Saharan Africa follow
the example set by tropical Latin America, with wheat over time becoming
the main staple substituting for coarse grains, roots, and tubers? What are
the political and economic implications of such a change in dictary patterns?
What policics and strategics can African countrics adopt now to slow these
trends? To what extent might domestic wheat production reduce dependency
on food imports and at thc same time contribute to economic efficiency and
food sccurity objectives?

In addressing these questions, we first describe major changes in wheat
production and consumption in tropical countries where wheat is not a tra-
ditional staple, with particular reference to Sub-Saharan Africa. We then
provide a general framework for analyzing changing dietary patterns with
respect to wheat. This framework is applied to a cross-sectional analysis of

Tablc 2. Summary of trends in wheat consumption in the tropics, 1961-1985.

Per capita wheat consumption

Average Growth
(kg/year) (%/year)?
Tropical Africa 15 i3
Tropical Asia 17 35
Tropical Latin America 50 17
Average - all tropical
countrics 26 24

81961-65 to 1983-85
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wheat consumption in tropical countries. This leads to a discussion of the
various policy and socioeconomic factors promoting increased wheat consump-
tion in Sub-Saharan Africa. Finally we review economic and policy issues
relating to wheat consumption and production in Sub-Saharan Africa that
nced to be addressed if the region is to reduce its dependency on imported
wheat.

OVERVIEW OF TRENDS IN WHEAT IN TROPICAL
COUNTRIES WITH PARTICULAR REFERENCE
TO SUB-SAHARAN AFRICA

Wheat in the tropical countrics

In 1981-85, 45 of the countries lying between 239N and 23S (of which 15
are in Africa) each consumed over 100,000 mt of wheat annually. Only 11 of
these produced over 100,000 mt of wheat, mostly in highland areas (Table 3).
Except for this small group of wheat producers, the rest were highly depen-
dent on imports, which comprised over 80% of all wheat consumed.

Per capita consumption of wheat in the tropical countries varies from lcss
than 5 kg/year in Thailand, Malawi, and Malagasy to over 100 kg/year in
Cuba. Consumption is much higher in the Latin American countrics (averag-
ing 50 kg/ycar) than in the Asian and African countrics (averaging about 16
kg/ycar) (Table 2). In the Latin American tropics, wheat now accounts for
over one-quarter of staple food calorics, compared to less than 10% in Asia
and Africa. However, consumption is expanding much faster in the latter

Teblo 3. Wheat production and imports in tropical countrics, 1961-65.

Pops-  No.of  No.of Total Total  Consump-
lstion  countries countries  wheat wheat  tion im-
(mill)  consuming producing production imports ported
over over (millmt)  (mill mt) (%)
100,000 m¢ 100,000 m¢

Sub-Saharan

Africa 438 16 7 16 50 76
Tropical

Asia k't 14 1 02 57 96
Tropical

L.America 20 15 3 32 104 76
Total 1,045 45 1 5.0 211 81

Source: FAO Tapes.
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group; at current growth rates, per capita consumption of wheat in tropical
Africa and Asia is doubling every 20 (Table 2).

Whecat in Sub-Saharan Africa

During each of the last two decades, wheat consumption in Sub-Saharan
Africa increased at a rate of over 8% annually, or 3.3% per capita (Table 4).
The fastest growth occurred in West Africa, where per capita consumption
increased by over 6% annually. Nigeria led the way with an 2xtremely high
annual growth rate of over 12%. In contrast with West Africa, by the early
1960s wheat consumption was already more established in Eastern and South-
ern Africa, and significant quantities of wheat were being produced locally.
During the last two decades consumption in this region grew more slowly
(Table 4). In a number of countries, especially in Southern Africa (Malawi,
Zambia, Tanzania, Lesotho, Mozambique) per capita consumption actually fell
during the decade 1971-75 to 1981-85 (see Appendix A for country statistics).

Perhaps the most revealing statistic of all is that wheat consumption has
been increasing rapidly in Africa, even as per capita food consumption has
been falling. While per capita cereal consumption in Africa decreased by
about 10% during the last two decades, the share of wheat among all ccreals
consumed increased from about 5% to over 10%. dence, increased wheat
consumption has come about cntirely from substitution for other staple foods.
Table 5 shows that food calories supplied by wheat have substituted largely
for sorghum, millet, and roots and tubers. Rice in West Africa and maize in
East Africa have also increased their share of food calories. However, it is
not clear how long this latter trend will continue. The experience of the
tropical Latin American countries wouid suggest that as incomes rise, wheat
and rice eventually substitute for maize in the hierarchy of food preferences.

While per capita wheat consumption in Africa has increased rapidly, per
capita wheat production has fallen. Wheat is a significant crop (over 25,000
ha) in only five African countries, of which only two, Tanzania and Zim-
babwe, increased wheat production faster than consumption from 1960 to
1980--and even Tanzania and Zimbabwe have once again increased their im-
port dependency during the 1980s. In view of this disappointing production
performance, over 9% of the increase in African wheat consumption during
the last two decades was supplied by imports. Wheat self-sufficiency has
dropped sharply, especially in Eastern Africa, and currently nearly 80% of
wheat consumed throughout the continent is imported (Table 4).

These broad statistics conceal considerable diversity between individual
countries concerning the role of wheat in food consumption. Appendix A
provides country statistics on wheat consumption, production, and imports.
The most dramatic increases in wheat consumption have occurred in the

a



Table 4. Wheat consumption and imports by region, Sub-Saharan Africa, 1961-1985.

Wheat Growth Rate Percent
Consumption Consumption Self-Sufficiency
Per Capita Per Capita in Wheat
1961-65 1971-75
to to
1961-65 1981-85 1971-75 1981-85 196165 198185
(kg/year) (%/year)
Sahel 36 9.3 34 6.1 8 2
Coastal West
Africa 36 134 7.0 6.2 7 2
Central Africa 48 9.8 44 2.7 3 4
Eastern Africa 132 19.2 12 25 76 4
Southern Africa 109 175 4.7 0.1 30 26
Total 8.0 15.7 33 33 51 24

Source: FAO Tapes.

Table 5. Changes in daily food calories per capita obtained from different
staples in Africa and tropical Latin Amcrica, 1961-65 to 1975-77.

Region Wheat  Rice  Maize Other Roots All

cereals and staples
tubers

AFRICA

Eastern and

Southern 26 11 48 -58 =21 6

Western 39 30 11 -95 -5 17

TROPICAL LATIN

AMERICA

Mexico and

Central America 59 24 -4 -5 -23 54

Andean Countries 23 n 42 -18 -6 28

Source: FAO Tapes
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Ivory Coast, Nigeria, Mauritania, Sudan, and Somalia; where consumption
increased by over 10 kg/capita/year in the past two decades. Only Sudan is
a significant wheat producer. On the other hand, there are a number of
countries, such as Madagascar, Malawi, and Rwanda, where wheat consump-
tion is still very low (<.5 kg/capita) and rising slowly.

A FRAMEWORK FOR ANALYSING THE DYNAMICS
OF WHEAT CONSUMPTION AND IMPORTS

Figure 2 is a schematic representation of the complex of factors underlying
the dynamics of wheat consumption and imports in the developing world.
Both domestic and international actors influence wheat consumption. On the
domestic side, the main actors are: (a) producers; (b) consumers; and (c)
local grain transport, storage, and processing industries. The main inter-
national actors are private and public agencies involved in the world wheat
trade. In some cases, such as in grain shipment and processing, internation-
al and domestic actors may be closely linked.

"Natural® market forces operating on both the demand and supply sides
tend to promote wheat consumption. With increasing incomes, consumer
preferences gencrally favour wheat, especially in countries where wheat is
not a traditional staple and consumers are seeking to diversify diets. The
world supply of wheat and world market prices also favour consumption of
wheat products, because rapid technological change in major wheat-producing
countries (e.g, the United States, India, and China) has increased pressure
for disposal of surpluses at concessionary prices.

A central thesis of this paper is that governments in both importing and
exporting countries are key actors whose interventions in wheat markets
consistently reinforce market phenomena and rapidly accelerate the substitu-
tion of wheat products for traditional staples. Government interventions on
the domestic side are shown toward the right-hand side of Figure 2. These
include: (a) interventions in production of wheat and competing food staples;
(b) investments, taxes and subsidies, and controls on the marketing and pro-
cessing of ‘wheat, both domestic and imported; (c) explicit consumer subsidies
on wheat products; and (d) influences on consumers’ preferences through
market promotion and development. Government interventions in interna-
tional markets are shown toward the left-hand side of Figure 2. Govern-
ments of both importing and exporting countries influence the price of im-
ported wheat, for example through: (a) trade and exchange rate policies, (b)
subsidies and credit facilities for wheat exports, (c) the provision of food aid
(largely wheat), and (d) marketing and promotion policies by private and
public agencies of exporting countries.
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Finally, it is hypothesized that a number of influential private sector in-
terest groups are also important in biasing policy interventions toward wheat
consumption and imports. These interest groups include middle-income urban
consumers (who often are able to influence food policy decisions), the
wheat-processing scctor (which exercises considerable market power in pro-
tecting its ‘vested interests), and exporting interests in developed countries,
such as grain exporters or milling and shipping industries (which frequently
have strong commercial linkages with processors in importing countrics). In
addition, interest groups in exporting countries also succeed in distorting the
policies of these conntries toward wheat exports to the developing world.
To a large extent, al! of these interest groups reinforce each other in pro-
moting wheat consumgtion.

CROSS-COUNTRY ANALYSIS OF WHEAT
CONSUMFPTION IN THE TROPICS

The main hypotheses of the above framework are s:pported by regression
analysis of factors explaining cross-sectional variation in per capita wheat
consumption in 40 tropical countries (20 of them in Sub-Saharan Africa) that
import at least two-thirds of their wheat. Two equations were estimated to
explain: 1) total wheat consumption (including food aid), and 2) wheat con-
sumption based on commercial imports alone (excluding food aid). The re-
gression results are shown in Table 6. The relatively high R%s (081 and
0.78, respectively) indicate that the model explains a high proportion of the
variation in per capita wheat consumption among this group of countries.

The strongest determinants of total per capita wheat consumption in the
sample are per capita income and urbanization. (Unfortunately, the high
correlation (r = 0.83) between these 2 variables does not allow their separate
inclusion in the regression analysis.) Increasing income and/or urbanization
has a strong effect on wheat consumption, with the income elasticity of
demand estimated at 0.7. However, the negative coefficient on the quadratic
term for per capita income indicates that consumption stabilizes at about 50
kg per capita at an income of about US$3,000 per capita (roughly the income
level of Singapore and Venezuela). Wheat consumption is also negatively and
significantly related to the consumer price of bread (Table 6). The estimat-
ed price elasticity of demand of -0.6 suggests that consumer price policy is
an important factor explaining variation in wheat consumption in the sample.

Two variables represent the effects of food aid. Current food aid (which
is significantly and negatively correlated with GNP) increases total wheat
consumption by the amount of food aid, as indicated by a coefficient of
close to unity for food aid in equation 1. Suprisingly, there appears to be
no substitution effect of food aid for commercial wheat imports (equation 2).
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Equally interesting is the positive effect of wheat imported in the past as
food aid ("cumulative food aid" in Table 6) on current commercial imports
of wheat. A major objcctive of food aid donors has been to establish
markets for wheat products in countries where wheat is not a traditional
food by changing consumer preferences; this strategy has apparently been
successful.  Other influences may also explain the positive relationship
between past food aid and current imports. Food aid seems to have been a
forerunner of bread subsidies in a number of countries. A significant
negative correlation between cumulative food aid and current bread prices (r
= -.46) supports this hypothesis. Overall, the cocfficient estimated for
cumulative food aid indicates that for every 10 mt of food aid received from
1955-75, approximately 1 ton of additional wheat was added to commercial
imports annually in 1979-81.

Wheat imports are negatively related to domestic cereal production, which
in this group of countries does not include wheat. However, the elasticity
of wheat imports with respect to domestic cereal production is relatively low
at 0.3, indicating that domestic staples such as maize and sorghum are not
strong substitutes for wheat.

Finally, there is little difference between the factors influencing commer-
cial wheat imports and total wheat imports. As expected, commercial im-
ports are slightly more elastic with respect to prices and incomes (Table 7).

POLITICAL ECONOMY OF WHEAT CONSUMPTION

The cross-sectional analysis highlights the importance of urbanization and
incomes, consumer prices, and food aid in influencing wheat consumption in
tropical countries. We now examine each of these in morc detail, with par-
ticular reference to Sub-Saharan Africa.

Incomes, urbanization and food preferences

The income elasticity of demand for wheat across Africa generally ranges
from 0.5 to 1.0, which is higher than for any other cereal staple. Wheat
consumption in Sub-Saharan Africa was initially an urban phenomenon (Kilby,
1964; Young, 1972; Mwangi, 1982; Franklin et al., 1982). Today, in most
countries the consumption of wheat in urban areas is still at least double
that of rural areas. Figure 3 demonstrates that this differential between
rural and urban areas declines as national per capita wheat consumption in-
creases. In general, wheat is initially consumed by middle to high income
groups, usually as bread; typically, the richest 25% of households have a per
capita consumption of wheat twice that of the poorest 25% of households.
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Table 6. Estimated cocfficiants from regression analysis of wheat consumption
in tropical countrics (based on cross-scctional data).

Per Capita Per Capita
Total Commercial
Wheat Wheat
Consumption Consumption
(1979-81) (1979-81)
(kg/year) (kg/year)
INDEPENDENT VARIABLES EQUATION1 EQUATION 2
GNP/capita ($US 1980) 027 .027
(.0053)°* (.0052)**
GNP/capita) (SUS 1980) -462x10 s -463x10 5
(.118x10-")** (-117x10-7)**
Cereal production/capita -.058 -.058
(kg/ycar) (1979.81) (.020)** (.020)°*
Current wheat food aid/capita 861 .001
(kg/year) (1979-81) (414)° (.003)
Cumulative wheat food aid/capita 091 .0%0
(kg/year) (1955-75) (.036)** (.036)**
Price of bread -178 -178
(US cents/kg) (1979-81) (.052)°** (.051)°*
Constant 25.22 25.19
n 39 3%
R? 8t 78
t-values given in brackets: ** significant at 5% level.
* significant at 1% level.

Table 7. Cross-country income and price elasticities of demand forwhcatpmducu".

Income Price
clasticity clasticity

of demand of demand
Total wheat consumption
including food aid 67 -55
Total wheat consumption
based on commercial imports 5 -63
“Computed from equations prescnted in Table 6. Elasticities estimated at the mean

level of each variable.
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Figure 3. Relationship between the ratio of urban to rural per capita wheat
consumption and national per capita wheat consumption in tropical countries

These figures highlight the tendency for wheat to substitute for other food
staples as incomes increase and as urbanization proceeds. There is consider-
able evidence that wheat is preferred as a convenience food. In urban
arcas, consumers switch to processed focds which require less preparation
and help reduce the cost of cooking fuel (Mwangi, 1982; Reardon, 1987).
There is also some evidence that women’s participation in the urban labour
force increases bread consumption (Franklin et al., 1982; Alderman, 1986;

Reardon, 1987).

Urban food supplics and wheat imports

A number of factors operating on the supply side also encourage wheat con-
sumption in urban areas. In view of strong consumer preferences for wheat
products, lagging domestic production of staple foods, and poor infrastructure
for transporting and marketing domestically produced food in urban areas,
there has been a natural tendency to import wheat to feed urban consumers,
especially in .ountries where large cities are located on the coast (e.g.,
Nigeria, Senegal, Ivory Coast). This is evident in the relatively low year-to-
-year variability in wheat imports by most countries; wheat imports have
increased steadily, with little relationship to domestic cercal production
(Byeriee, 1987).
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Although the use of wheat imports to feed urban consumers is often in-
itiated as a "temporary” measure, the practice can easily become entrenched,
especially once wheat marketing, storage, and processing infrastructure has
been developed. Because these investments are usually oricnted toward port
facilities and located in large coastal cities, they cannot readily be utilized
to market domestically produced food. In addition, the wheat-processing
industry is highly wheat specific and cannot easily be converted to process-
ing local cereals, either because processing facilitics are located at a sub-
stantial distance from the domestic wheat-grosing region or, more commonly,
because wheat is not produced locally. Indszed, ihe wheat-processing in-
dustry is often a powerful interest group able to influence grain procurement
strategies. The processing sector in developing countries has grown very
rapidly in Africa in the last 10-20 years as the proportion of wheat flour in
international wheat trade has declined.

While grain is cheaper than flour to transport, there is little evidence
that it is an efficient use of resources to establish a capital and foreign
exchange intensive local milling industry in countries where wheat is not
produced. The milling industry usually receives high tariff protection from
imported flour and, in many cases, operates at a high margin relative to
mills in developed countries (Byerlee, 1987). More importantly, once estab-
lished, the industry has a vested interest in continuing wheat imports, even
if local production of cereals other than wheat offers the opportunity for
import substitution.

Bread prices

A major factor in increasing wheat consumption in Africa has been
widespread government intervention in food marketing. A number of count-
ries directly intervene to subsidize bread to urban consumers. At least eight
Sub-Saharan African countries for which data were available subsidized bread
in 1980, with (he largest subsidies occurring in Mauritania and Sudan (Byer-
lee, 1983).

Trade and ex:hange rate policies also often favour low wisat prices to
consumers, relative to the prices of competing staples. Pecause imposted
wheat is often regarded as an industrial input to the millng industry, ex-
plicit or implicit tariffs for wheat are typically kept low. Mecanwhile, other
staple foods are protected, cither by tariffs (in the case of cereals) or by
high international transport costs (for roots and tubers). At the same time,
many countries in. Sub-Saharan Africa maintain overvalued exchange rates,
which reduce the cost of wheat imports, relative to domestically- produced
staples.
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The effect of these policy interventions on prices of wheat products have
been threefold. First, the absolute price of wheat products to consumers is
often low. Figure 4 shows the distribution of bread prices in Sub-Saharan
countries in relation to a "world" price based on imported wheat. Second,
and more importantly, the price of wheat products is often low in relation
to competing food staples. Based on world market prices, the ratio of the
consumer prices of wheat flour to maize should be close to 2.0. In many
countries cf Sub-Saharan Africa and Latin America where coarsc grains are
an important staple (e.g., Cote D’Ivoire, Ghana, Nigeria, Egypt, Sudan, Ecua-
dor, and Brazil), wheat flour based on imported wheat was cheaper than the
locally produced coarse grain staple in 1980-81 (Table 8). No country for
which data were availablc was found to have high wheat-flour prices, rcla-
tive to coarse grains prices (a ratio of 2:1 or above). Third, real consumecr
prices of wheat products have fallen. Policy interventions in favour of
wheat have resulted in a significant decline in the real consumer priccs for
wheat products, both absolutely and rclauvely, in one-third of African
countries (Figure 5). Declmmg real prices of wheat products may explain
half or more of the rapid increase in per caplta wheat consumption in many
countrics during the 1970s. Although there is strong cvidence of bias in
consumer pricing policy toward wheat, the consequences of this bias and the
rcasons for its existence have not been sufficiently analyzed. Several fac-
tors appear to converge in favour of low bread prices. The fact that wheat
is readily available in world markets and usually passes through a small num-
ber of mills makes it relatively easy for governments in importing countrics
to control prices. Perhaps more importantly, urban populations, particularly
middle and upper-income groups who consume much of the imported wheat,
are an important political power base capable of influencing retail price pol-
icy. In almost all African countries, wheat subsidies have been captured
largely by urban populations, generally the middle and upper-income urban

groups.

Food aid

Food aid has exerted a major influence on wheat consumption patterns in
Africa, which is hardly surprising given that over 60% of cereal food aid is
provided in the form of wheat or wheat flour. Food aid to Sub-Saharan
Africa has grown rapidly. In the early 1960s, only 1% of all cereal food aid
was destined to Africa. This percentage rose to 11% in 1970 and currently
stands around 20%. Food aid accounts for one-third of all wheat imports to
Sub-Saharan Africa, nearly one-half if Nigeria (the largest commercial im-
porter) is excluded. Currently 13 African countries receive more than one-
half of their wheat as food aid, the bulk of them located in the Sahel and
East Africa (Table 9). Several of these countries have a long history of
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Table 8. Retail wheat flour and maize grain prices for sclected countrics in

Africa and Tropical Latin Amcrica.
Wheat Maize Wheat:
flou grain? maize Comments
(UScents (UScents  price
/kg) /kg) ratio
AFRICA
Ghana 131 255 0.5 Overvalued exchange rate
Cote D'Ivoire 3 k3 0.9 Subsidy on flour
Kenya 23 A 14
Lesotho +3 26 1.7
Nigeria 3 52 11 Overvalued exchange rate
Zimbabwe ‘ 2 14 Subsidy on wheat, maize
LATIN AMERICA
Bolivia 18 28 0.6 Subsidy on flour
Costa Rica 36 23 1.6
Dom. Republic 40 40 1.0
Guatemala 45 21 21 Subsidy on maize
Ecuador 26 62 04 Subsidy on flour
Haiti 59 26 23
Honduras 48 23 2.1
“Converted at the official exchange rate.
Source: CIMMYT Economics Programme Survey.
Table 9. Wacat food aid trends, Sub-Saharan Africa.
Wheat food aid Countries recciv-
Wheat as % of total ing half or more
food aid wheat imports wheat imports
(1981-83) 197175  1981-83 as food aid
(mill mt) (%) (%)
Sahel 017 41 43 Cape Verde, Chad,
Mauritania
Coastal West Africa 0.05 11 3
Central Africa 0.09 66 32
Eastern Africa 085 65 74 Sudan, Ethiopia,
Kenya, Rwanda,
Somalia, Uganda,
Tanzania
Southern Africa 020 5 36 Mozambique,
Malagasy,
Zambia
Total Africa 137 17 33

Source: FAO, Food Aid Statistics (various issues).
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receiving wheat as food aid and are among the countries with the highest
per capita wheat consumption. The effects of food aid are complex. For
short-run food emergencies, food aid is, of course, necessary. However,
rcliance on food aid, especially wheat, as a regular source of imports has a
number of implications:

o Depending on government pricing strategy in food aid disposal, food
aid may lower the consumer price of wheat products, encouraging
wheat consumption and discouraging the production of local staples.

o Food aid exposes consumers to wheat products and is often associated
with overt market promotion activities by interest groups in exporting
countries.

o Food aid helps establish a local wheat-processing industry.

The experience of the Andean region during the period 1950-75 should be
studied by African policy makers. In the Andean region, these factors com-
bined to bring about a decline in wheat production, rapid increases in wheat
consumption, and a heavy reliance on imports (currently over 90% of wheat
is imported, most of it commercially) (Valdarama, 1978; Dudley and Sandi-
lands, 1975).

One way for Sub-Saharan Africa to avoid these undesirable side effects of
food aid is to accept a greater proportion of food aid in the form of local
cereals, especially maize. If food aid is received as wheat, it should be sold
at consumer prices that reflect world prices, except in emergency situations.
The proceeds of these sales can then be used to support the development of
domestic agricultural production, as has been done in Brazil (Hall, 1980).

IMPLICATIONS FOR WHEAT POLICY

Many African policymakers view with alarm the continuing rapid increases in
wheat consumption and imports. Responses have varied from country-to-
country, and from one time period to another within cquntries. For example
Nigeria, the largest wheat importer in Sub-Saharan Africa, sanctioned wheat
consumption in the 1970s by embarking on an ambitious scheme to produce
wheat domestically. In 1986 it reversed its policy and became the first
African country to ban wheat imports.

Wheat consumption is bound to increase in most countries, since there is
a natural tendency to diversify diets as consumer incomes grow. However,
in many cases the policies of governments, food aid donors, and exporting
countries have reinforced and greatly accelerated the trend. These policies
have encouraged a marketing, storage, and investment infrastructure geared
to imported wheat that makes it very difficult to reverse the trend toward
wheat imports to supply urban consumers. With African urban arcas growing
at a rate of about 5% annually, the likelihood that wheat imports will con-
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tinue to increase rapidly is very real. However, a number of policy options
should be consiiered to reduce dependency on wheat imports. We divide
these between those that discourage wheat consumption and those that pro-
mote wheat production.

Consumption policies

Food pricing policy,
Undoubtedly, the most effective way to reduce wheat consumption and im-

ports in countries that maintain low consumer prices is to raise bread prices.
There is ample evidence that wheat consumption is quite sensitive to prices.
Removal of consumer subsidies and, in some cases, imposition of a tariff on
whezt imports to compensate for overvalued exchange rates are the obvious
policy instruments for adjusting bread prices. The objective should be to
restore incentives to consume domestically-produced food staples. As a gen-
vral guideline, the ratio of the price of bread-to-rice and coarse grains
(maize, sorghum, and millet) should be about 1.5 and 3.0, respectively.

Senegal is an example of a country where bread subsidies were sharpiy
reduced in the 1970s. As a result, the ratio of the price of bread-to-millet
increased from about 1.5 in 1969-71 to 3.0 in 1979-81. The consequences of
this policy adjustment were clear: Senegal is one of only three countries in
West Africa where per capita wheat consumption fell during the 1570s.

While bread prices clearly are politically sensitive, policy makers and pol-
iticians must recognize that the longer a decision to raise prices is delayed,
the more difficult it becomes to correct the imbalance. Thailand has main-
tained high bread prices through import tariffs, depressing per capita wheat
consumption to under 5 kg/year and making it still relatively easy to regu-
late bread prices. In comparison, Sudan has maintained low bread prices
through subsidies, raising per capita bread consumption to over 80 kg/year in
_.hartoum. The Sudanese government is is now finding it very difficult to
manipulate bread prices, since bread has become the major food staple for a
politically powerful section of the population.

Finally, it should be pointed out that in many tropical countries, low
bread prices have produced few benefits to the poor. Rather, the middle
and upper-income groups which are the main bread consumers have captured
the benefit of these policies; while the farmer, especially the small farmer
who produces local staples such as maize, has been the main loser.

Policies affecting the wheat-processing sector

An integrated wheat strategy should carefully rationalize investments in
wheat processing, especially large-scale capital and foreign exchange inten-
sive milling and baking plants. Typically, little justification exists for
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establishing a domestic wheat-milling industry, given the need to use scarce
capital efficiently and to promote employment. Removal of tariff barriers to
flour imports can effectively arrest the growth of a domestic-milling industry
until local wheat production can be established. Importing wheat as flour
maintains much greater flexibility in future food policy decisions and also
reduces the power of one of the strongest voices in the food policy debate,
that of the millers. In addition, tariff protection and tax incentives have
been shown to promote the establishment in urban areas of capital intensive
modern bakeries which are less efficient than small-scale, labour intensive
bakeries, once adjustments are made for overvalued exchange rates, tariffs,
and credit policy (Chuta, 1981). Most countrics today produce white flour,
milled at an extraction rate of 70-75%. Legally mandated higher extraction
rates, which produce off-white flour, would allow savings in wheat imports.

Import policy and food ai

Cereal imports to Africa have consisted mostly of wheat and, to a lesser
extent, rice. Maize imports, especially to West Africa, have been largely
destined for feeding livestock. Yet maize is usually the cheapest cereal in
world markets and is a staple food in most tropical countries, especially for
the poor. If consumer prices were set to reflect import prices, maize would
have considerable potential as a food importz. Likewise, more food aid can
be provided in the form of local staples. Donors are already moving in this
direction. A good example is provided by the barter trade conducted by
some SADCC countries. For example, Zimbabwe has provided surplus maize
to Mozambique to meet a donor’s food aid commitment, and in return receiv-
ing wheat from the donor. Despite the large amount of wheat received as
food aid, Africa has actually received less than some other regions of the
world. Only a little over one-half of cereal food aid destined to Sub-
Saharan Africa is wheat, compared to about 75% for all developing regions.

Convenience foods based on local food staples
Bread-making technology in the developing world has been largely imported

from the industrialized countries. While relatively little research has been
conducted on preparing local foods to meet the taste preferences and con-
venience needs of urban consumers. Recently, food technologists have in-
itiated considerable research on composite flours, which mix wheat flour with
maize, millet, sorghum, or cassava flour for bread making (Mwangi, 1982;

250me difficulties arise because most African countries consume white
maize, while yellow maize dominates world markets.

/|
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Gomez, Mutambenengwe, and Moyo, 1987). While composite flours appears to
be technically feasible, in most countries the greatest obstacle to widespread
use, is that pricing policy favours wheat flour over local flours and provides
no incentives to use mixtures.

Meanwhile, private and public agencies in wheat-cxporting countries have
conducted vigorous market promotion programs for wheat products. Govern-
ments in importing countries should channel these efforts toward the nation-
al interest,» perhaps by requiring that exporters undertake research and pro-
motion activities that balance wheat with local food staples. Recently, sev-
eral countries--including Nigeria, Burkina Fasso, and Sudan--have shown ser-
ious interest in composite flour programs, bringing composite flours closer
to commercial reality.

Only a "small proportion of Sub-Saharan Africa is classified as suitable for
wheat production. Most of the area that is suitable lics in Ethiopia, Kenya,
and Tanzania where wheat production is well established. Zimbabwe and
Sudan are also significant wheat producers. In all of these countries except
Ethiopia, wheat is a nontraditional crop, and :he area planted to wheat is
relatively small. In addition to these established producers, a number of
countries are attempting to establish a domestic wheat industry (e.g. Zambia,
Mali, Nigeria, Madagascar, Cameroon), sometimes with very large investment
costs. Many other countries have wheat research programs to evaluate the
potential for domestic production.

The environments in which these wheat schemes are being established vary
widely throughout Africa, with distinct problems as summarized in Table 10.
Hence, it is very difficult to generalize about the potential for wheat pro-
duction in Africa. In some cases biological factors (e.g., the lack of disease
resistant or heat tolerant varieties) constitute the major constraint to local
production, while in others economic factors arc more important. Here we
highlight some economic issues related to domestic wheat production with
implications for efficiency, food security, and equity.

Efficiency of domestic wheat production

The comparative advantage framework is useful for assessing the efficiency
of domestic wheat production. Parameters suck as the domestic resource
cost ratio measure the domestic cost of saving foreign exchange through
substituting for wheat imports against alternative investments. Experience
from several recent studies (Byerlee and Longmire, 1986; Morris, 1987; Long-
mire, 1987) suggests that a number of factors will be important in influenc-
ing the comparative advantage of domestic wheat production,
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Tabie 10. Major wheat productiod caviroameats and production issucs in
Sub-Sahamma Africa.

Major Wheat Production Issues
Climatic Example
Environment Biological Economic
High elevation Kenya Appropriate Competing use of

rainfed (over Tanzania  genotypes land for other
1,500 m altitude)  Malawi available, but temperate crop
Rwanda stripc rust a and/or livestock
major problem. enterprises.
Mid-to low- Madagascar Serious discase Some competition
elevation rain- Zambia problems (c.g., from staple crops
fed (using Helinthosporium).  such as maize and
stored moisture sorghum,
or growing
scason rainfall)
Mid-to high- Zimbabwe None High cost of
¢clevation irrigation and
irrigated competing use of
scarce water.
Low-clevation Sudan Heat toleraitce High cost of
irrigated Nigeria and carliness. irrigation and
competing use of

scarce water.

o Cost of imigation infrastructure. In many parts of Africa, investment

in irrigation schemes is both costly and foreign exchange intensive.
Although reasonably high yields can be obtained for irrigated wheat in.
the cool-dry season, it is unlikely to be. efficient to build large-scale
irrigation schemes specifically to produce wheat, as was attempted in
Nigeria (Andrac and Beckman, 1985). Even small-scale irrigation
schemes have failed to generate satisfactory returns (De Rafols, 1982),
iinless wheat can be grown as a second crop.

The presence of competing enterprises. If wheat is grown on fallow
land as a second crop in a multiple-cropping pattern (e.g., in Madagas-
car), it may be profitable at quite low-yicld levels. However, if wheat
competes with export crops (e.g, cotton in Sudan) or other enterprises
requiring temperate conditions (¢.g, dairying in Kenya), much higher
yields are required to make it profitable.

The technology used in wheat production. ‘- Use of capital -intensive
technologies such as tractors and combines reduces the foreign-

W



cxchange savings of domestic-wheat production (and also its compara-
iive advantage if less capital-intensive alternatives exist). Many of
the wheat production schemes in Africa (Tanzania, Sudan, Nigeria,
Kenya, Zimbabwe) are capital intensive.

0 The location of wheat consumption and production in relation to the
port. The economic profitability of wheat in many countries is criti-
cally dependent on transportation costs from the producing region to
the consumption center. For example, in 1979 it was estimated that
transport costs for wheat from the north of Nigeria to Lagos were
about US$65/mt at the real exchange rate. Assuming a CIF price of
wheat of about US$200/mt, the cost of imported wheat in the north
would have been about UiS$265/mt (200 + 65), while the value in the
north of domestically produced wheat destined for Lagos would have
been about US$135/mt (200-65). Given these wide transport margins,
it may have been profitable to produce wheat for local consumption in
the north, but quite unprofitable to substitute domestic wheat for
wheat imports in Lagos. In some countries, this issue is further com-
plicated by the location of processing facilitics near the coast. If
wheat is to be produced in the interior for local consumption, there is
a need to establish small-scale wheat mills in the p-=<ucing zone.

Food sccurity

It is sometimes argued that cven if wheat is not an efficient crop, it shou!d
be grown anyway to reduce dependence on imports and to insulate the do-
mestic food supply from world price fluctuations. We think that the food
security argument is not very convincing, except in some of the land-locked
countrics of Southern Africa where political factors potentially influence the
ability to import wheat. Wheat in much of Africa is a marginal crop; as
such, wheat production is subject to substantial year-to-year fluctuations due
to high temperatures, scarcity of irrigation water, or discase. Moreover,
yiclds arc often highly sensitive to farmers’ management, especially with
regard to date of planting in areas with a very short cool season (e.g,
northern Nigeria). Hence, wheat production in Africa tends to be quite var-
iable, as evidenced by coefficients of variation (CV) around trend of 45%
for Sudan, 30% for Tanzania, 30% for Zimbabwe, and 21% in Kenya during
the period 1961-853, These figures compare with a CV around trend of 10%
for production in major wheat-producing countrics such as India and Turkey,
and with a CV around trend of 20% for the import price of wheat over the

3simlarly, in Brazil the CV of wheat production arcaud trend is 34%.
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same period. Thus, the world wheat market is relatively stable in compari-
son with domestic wheat supply in Africa, and insulation of domestic markets
is likely to increase, rather than decrease supply variability.

Equity

In certain areas, it may be possible to justify domestic wheat production on
the basis of equity considerations. However, since wheat consumption tends
to be concentrated in middle to upper-income houscholds, this argument
holds only if wheat is produced by small, relatively poor farmers. In the
largest wheat producing countries in Africa (c.g, Kenya, Tanzania, Sudan and
Zimbabwe), wheat is produced mostly on large-scale commtercial farms, both
private and public. That wheat is usually not a crop for peasant farmers
has become evident when land reform programs have been implemented (for
example in Kenya); the small farmers who have benefited from land reform
have tended to shift to producing of the local subsistence crop--usually
maize--and wheat production has generally declined. Efforts are currently
underway in several African countrics to develop small-scale wheat produc-
tion technology (see Longmire and Lugogo, 1987). Yet, it is difficult to be
optimistic about the scope for small-scale wheat production, except perhaps - .
in Ethiopia. One of the few tropical countries in Latin America that has
established a successful small-scale wheat production program is Guatemals,
whose experience should be analyzed further.

CONCLUSIONS

The fact that wheat consumption has increased in Africa over the past two
decades from a very small base is not particularly surprising. Several ele-
ments of this change do cause concern: 1) the very rapid rate of increase in
wheat consumption in many countries, and 2) the rapid rate of increase in
wheat consumption at a time when per capita consumption of food has been
falling. The ongoing substitution of wheat products for traditional food sta-
ples bas -a close parallel in the tropical countries of Latin America with sim-
ilar traditional staples (maize, roots, and tubers). In addition, many of the
same policy influences that were present in tropical Latin American in an
carlier era are now apparent in many African countries--bread subsidies,
food aid, export promotion programs, and protection of a local wheat-
processing industry (Carbonell and Rothmann, 1977). Unless these phenomena
are dealt with, wheat is likely to become a staple food for urban populations
in many African countrics, as has occurred throughout tropical Latin America
(Gray, 1982).

In recent years, the very serious cconomic and foreign exchange crisis
has focused considerable attention on the question of wheat imports to
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Africa. Despite widespread recognition that increasing reliance on imported
wheat to meet short-run consumption needs is likely to lead to problems in
the long-run, wheat imports to Africa have incrcased more rapidly than to
any other region. Sub-Saharan Africa is the only region in the world that
has experienced a continuous increase in wheat imports during the 1980s.
On the other hand, the recent decision by Nigeria to ban imports will lead
to a sharp decline in overall imports to A rica in 1987, even if Nigeria’s
policy,is only partially implemented.

Increased wheat consumption in Africa has been largely based on imported
wheat, a phenomenon which is likely to continue into the future. Even in
countries with relatively high levels of domestic wheat production, such as
Kenya and Zimbabwe, the gap between production and consumption is widen-
ing, and self-sufficiency has declined in recent years. In many other count-
ries, most notably Nigeria, heavy investments have been made in production
schemes, with few tangible results. Economic factors suggest that wheat in
Africa is most viable in areas where it can be grown as a second or third
crop, using small-scale technology. Production schemes should be oriented
toward local consumption, rather than toward import substitution in coastal
cities. Agricultural research to produce varieties with better heat tolerance
and disease resistance will slowly expand the frontiers for efficient wheat
production in Africa, but technological changes alone are unlikely to enable
production to keep pace with present rate of growth in consumption.
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Appendix Al. Wheat coorumption, sclf-sufficiency and aid for selested couatrics® in
Sub-Saharan Africa.
Wheat Consumption Growth Rate Percent Percent imports
Self- received as
Total  Percapita Per capita u
1981. 1961- 1981-  1961-65- 1971-75- 1961- 1981- 19711- 1981-
1985 1965 1985 Y7175 198185 1965 1985 1975 1985
(000mt) (kg) (k®) (%) (%) (%) (%) %) (%)
Burkino Faso 23 18 4.2 82 07 0 0 28 K]
Chad )| 1.8 64 9.7 34 40 15 65 97
Mali 59 24 78 9.1 30 4 3 6 25
Mauritania 133 120 776 56 140 1 0 n 66
Niger 45 10 78 45 1727 25 L) 290 16
Senegal 122 122 199 6.0 -10 0 0 8 2
SAHEL 46 41 132 95 76 7 2 41 43
Benin 46 21 120 75 109 0 4] 40 9
Cameroon 95 41 101 8.6 0.7 0 1 1 0
Ghana 16 83 9.1 1.7 0.7 0 0 52 A4
Guinea 55 64 95 <31 74 0 0 74 A
Iv. Coast 183 85 201 48 4.0 0 0 3 0
Liberia 17 43 83 33 35 0 0 10 $
Nigeria 1272 19 143 124 838 20 3 0 0
S. Leone 29 69 84 45 25 0 0 7 21
Togo 42 4 149 32 124 0 0 14 6
1860 36 134 13 65 7 2 1 3
C.Afr.Rep. 20 33 8.1 41 52 0 0 3 12
Congo T 150 441 52 59 0 0 S 0
Zaire 195 43 69 36 13 4 7 7 47
34 48 938 45 28 3 4 6 33
Burundi 2 30 58 43 25 3 2 7 36
Ethiopia 1,169 250 282 -1.8 31 9% 63 81 86
Kenya 34 86 176 50 23 161 67 4 106
Madagascar 43 42 46 0.1 03 0 1 7 54
Mauritius 84 533 829 40 03 0 ¢ 23 20
Rwanda 16 05 27 156 30 7 16 110 80
Somalia 161 66 3.7 73 10.7 0 1 63 67
Sudan 699 126 343 6.3 41 A 2 A4 83
Tanzania 4 56 69 58 3.6 k] 53 35 65
Uganda 2 34 15 09 6.9 0 42 0 56
2,743 132 192 1.2 26 78 44 2.7 74
Angols 183 115 220 5.0 1.6 2 5 1 18
Botswana a1 133 96 42 4.0 6 3 0 5
Lesotho 7B a3 503 1.9 4.1 93 23 8 2
Malawi 28 24 43 69 0.7 3 3 1 6
Mozambigue 142 72 108 4.6 0.6 19 S 16 67
Zambia 17 67 188 13.1 2.1 2 13 2 47
Zimbabwe 218 185 266 25 11 3 B 0 2
SOUTHERN 82 109 175 43 0.1 3 27 3 36
ALL SUB-
SAHARAN
AFRICA 6,206 80 157 34 33 2 U 17 3

*Includes all countries with poputation > 1 million.
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Appendix A2, Wheat production, data and growth rates (or sclected
countrics® in Sub-Saharan Africa

Production Data Annual Growth Rates

—(Average 1981-89) = ___(1961-63 10 1981-85)
Area  Yield Production Area  Yisld Production
(000ha) (mt/ha)  (00Ot) (%) (%) (%)

Sahel 10 83 9 38 -19 1.7
Nigeria 14 25 34 17 w7 34
West Coast 15 24 3s 2.0 15 35
Zaire 14 09 13 79 01 81
Central 14 09 13 79 01 81
'‘Burundi 10 08 8 02 14 11
.Ethiopia 651 11 735 1.6 2.3 0.7
Kenya 12 20 22 04 . 26 30
- Sudan 131 12 155 82 -0.5 7.6
Tanzania 58 13 76 §2 13 6.5
Eastemn 976 12 1,210 -0.4 23 19
*Angola 16 06 10 04 2.7 3.1
Lesotho 23 0.7 17 -53 -0.5 =58
Zimbabwe 31 54 169 184 47 40
Southemn 80 28 222 -1,1 6.0 48
Total 1,095 14 1,489 04 27 23

-*Includes afl countries aith 1981-85 ;verage wheat area > 10,000 ha.
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WATER-USE EFFICIENCY
ON COMMERCIAL WHEAT
FARMS IN ZIMBABWE

S. Tembo and A. Senzanjel
INTRODUCTION

Wheat is grown commercially in Zimbabwe as a fully-irrigated winter crop
(May-September) in the highveld, middleveld and lowveld on medium-to-heavy
textured soils. Approximately 75% of the commercial wheat farmers are lo-
cated in the Hunyani and Mazowe Valleys of the highveld (mean elevation
of 1442m) and the rest are scattered in the middleveld and lowveld, with a
significant concentration in the lowveld (mean elevation of 443m).2 In Zim-
babwe, winter wheat is irrigated by overhead sprinkler systems. Virtually
all farmers hand move their irrigation equipment, although about four farm-
ers are experimenting with low-pressure centre pivot systems.

Zimbabwe’s wheat industry has grown rapidly over the past 20 years.
The first commercial wheat was planted in 1965 in the southeastern lowveld,
which marked the beginning of a pronounced increase in wheat production.
During the early years, the wheat area expanded mainly in the lowveld,
which in 1968 accounted for more than 60% of the country’s wheat produc-
tion (Edwards, 1974). Since 1968, the most rapid expansion has occurred in
the highveld. The wheat is grown mainly on large-scale commercial farms,
which presently contribute about 94% of the crop. About 4% is produced on
state farms, and at most 2% by the communal sector, mostly for home con-
sumption or local markets.

In 1965, Zimbabwe produced only 4,571 mt of wheat, which represented
only 4% of its annual wheat consumption requirements. As a consequence of
both an expansion of irrigated arca--from slightly over 2,000 ha in 1965 to
42,000 ha in 1985--and the rclease of input responsive varieties; production

1 Department of Soil Science and Agricultural Engineeriag, University
of Zimbabwe. . . ot

2 The Dcpartment of Research and Specialist Services of the Ministry
of Agriculture and the Agricultural Research Trust have embarked on
rescarch into summer wheat. Many years of research will be necessary to
overcome the numerous problems (i.e., rust, low yields, etc.) associated with

growing wheat during the summer months. Therefore this paper focuses only
on winter wheat.
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increased to almost 200,000 mt per year by the early 1980s. Average yields
:ncreased from 2.5 mt/ha in 1965 to over 5.0 mt/ba in 1985 (Table 1). These
dramatic increases in production have had a marked effect on national self-
sufficiency, which increased from 4% in 1965 to the current level of 80%,
with a slight surplus in 1975-1976 due to an increase in producer prices and
favourable rainfall.

This paper focuses on the cowmercial wheat sector which includes ap-
proximately 470 large-scale commercial wheat farms, with from 30 to 2,000
ha allocated to wheat, but with an average wheat arca of 45 ha. The paper
draws on the results of a survey of commercial wheat farmers, presented by
Longmire, Ngobese, and Tembo at the 1986 conference on Food Security in
Southern Africa, held in Harare (Longmire, ef al, 1986). After summarizing
findings of the wheat survey, the paper reviews current irrigation design
methods, scheduling procedures, and the costing of energy and water. Based
on this discussion, energy and water saving methods are identified. Avail-
able evidence suggests that adoption of the proposed water-saving methods
would enable farmers to expand their irrigated wheat hectarages, without
investing in new water storage facilities.

REVIEW OF FINDINGS FROM THE WHEAT SURVEY.

In their survey of wheat growers in Zimbabwe, Longmire, Ngobese and
Tembo (1986) identified five major points:

o By 1986 the demand for wheat products had outstripped supply. The
major constraint to increasing wheat production was the availability of
water.

o All readily accessible water sources in the wheat-growing areas had
been ecither fully allocated and developed, or restricted for urban and
industrial purposes.

o Despite the obvious water constraint, wheat farmers were not manag-
ing water efficicntly. Data collected indicated that they seemed to
apply more water than needed to carry the wheat crop to maturity
(Stewart and Hagan, 1972, 1973).

o Zimbabwean research institutions have not sufficiently addressed the
issue of efficient water utilization in wheat production, perhaps be-
causc water has been readily available and cheap, or because demand
was not expected to reach the current high level.

i
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Table 1. Zimbabwe wheat production trend, 1965 - 1985, Zimbabwe.

Year Farm Area Yield Total Domestic Self

Tl

count planted  (mt/ha) output  consumption suffi-

(large- (000 ha) (000 mt) (000 mt) ciency
scale) (%)
196566 NA 1.7 2,69 4.57 84 40
1966-67 NA 4.5 223 10.04 108 104
1967-68 NA 52 281 14.61 99 16.0
1968-69 105 73 337 24.60 109 220
1969-70 193 114 348 39.67 114 33.0
1970-71 198 13.6 3.67 4991 116 50.0
1971-72 278 20.6 4.02 8281 119 78.6
1972-73 338 219 3.73 81.69 111 78.0
1973-74 276 211 3.94 83.13 130 65.0
1974-75 360 258 KN 95.72 141 68.0
1975-76 460 30.6 3.95 120.87 146 83.2
1976-77 491 327 431 140.94 120 1234
1977-78 578 419 3.93 164.67 125 1371
1978-79 597 438 4.53 202.94 144 147.1
1979-80 464 343 4.46 152.98 169 93.8
1980-81 424 326 475 154.82 205 79.5
1981-82 504 36.6 5.01 183.44 223 89.3
1982-83 485 373 514 191.72 234 91.1
1983-84 304 215 5.16 110.96 227 54.6
1984-85 271 16.9 520 8781 220 438
198586 371 42.0 5.4 219.99 48 86.5
NA indicates data not available

Source: Adapted from CSO and GMB Data.
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o In the analysis of data collected from 45 commercial farms, no strong
relationship could be established between net water applied and yield,
although the lack of a relationship was perhaps due to measurement
error associated with farm survey data.

The Longmire, Ngobese and Tembo (1986) paper concluded that water, not
land, is the limiting production factor. Therefore, as water supplies become
limited and irrigation and input costs increase, the producers’ management
objective should shift from optimizing production per unit area to optimizing
production”per unit of water applied. Optimizing production per unit of water
applied implies accepting some yield loss in order to optimize water-use ef-
ficiency (WUE)3.

Longmire’s et al, (1986) analysis showed how a farmer can maximize re-
turns to water by applying 440 mm/ha (a total of 176,000 m3). This would
enable him to increase his production from 244 mt on 40 ha to 330 mt on 60
ha through efficient water application. Even after deducting interest and
investment costs of expanding the wheat area, net returns would increasc
from Z$13,370 to Z$21,120 (1986 prices), an increase of over 50%.

The analysis showed that by saving water through "fine tuning® irrigation
scheduling, farmers could bring additional land under irrigated wheat without
additional water. In conclusion, the authors argued that improved water
scheduling is onc of the least costly options open for achieving Zimbabwe’s
stated objective of self-sufficiency in wheat production.

WATER-USE EFFICIENCY.

The two components of water use efficiency are "crop water-use efficiency”
and "ficld water-use efficiency’. Crop water-use cfficiency is the ratio of
crop yield to the amouni of water depleted by the crop through evapotran-
spiration. Field water-use cfficiency is the ratlo of crop yield to the total
amount of water used on the field. The two differ by the amount of water
applied to the field, but never utilized by the crop (e.g, losses due to
cvaporation and dreinage).

In Zimbabwe, with the ever-increasing demand for wheat products and
scarce water resources for irrigated wheat, it is imperative to maximize
water-use ecfficiency. - At the research level, there is the need to better
understand the relationship between water consumption and crop yield. At

- 3water-use efficiency is defined as wheat yicld per unit of net water
applicd kg/mm. .
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the farm level, knowledge of the influence of soil water management on
plant growth is necessary to maximize output from a given water input.

Research must address several important issues to understand and enhance
farm level water-use efficiency. Research directed at increasing wheat pro-
duction with limited water resources would allow farmers to save water, thus
enabling them to irrigate additional wheat area. Finally, research should
focus on saving energy (e.g., electncxty for pumping water) through improved
irrigation management.

Irrigation scheduling

Irrigation scheduling is the technique or process by which the timing and
amounts of irrigation water applications are determined. Irrigation schedul-
ing provides a sct of guidelines to farmer which indicate when to irrigate,
how much water to apply, and how to apply it. At the farm level, proper
scl.eduling can increase the productivity of water and result in considerable
savings of water, energy, and labour.

It is of paramount importance that farmers view irrigation scheduling as a
flexible management tool to increase their profits, not mercly as an exercise.
Interviews: with farmers suggested that irrigation scheduling, as practiced in
Zimbabwe, falls far short of being a management tool. Since scheduling is
viewed by many farmers as a routine task to be carried out at regular inter-
vals, many farmers make little effort to schedule in response to crop needs,
resulting in low water-use efficiency.

Improper scheduling persists for several possible reasons, including:

o Water is too inexpensive for farmers to worry about conserving it.
Pumping and energy costs are low.

Farmers lack the know-how to implement scientific scheduling,
Farmers do not want to be bothcred with a management practice that
appears academic.

o There has been inadcquate research carried out in Zimbabwe to show

farmers the benefits of improved water management.

o The marginal bencefits from improved scheduling appear minimal and

are not obvious, compared to the extra effort required.

If water-use efficiency is to be improved through scheduling, all, or at
least some of the above items, have to be corrected through well-designed
research and extension. On the research side, there is a need for adaptive
research that replicates work done elsewhere, to produce results relevant to
local conditions (e.g., critical growth stage scheduling and deficit irrigation).
Results from the prcposed adaptive research will enable farmers to fine tune
their irrigations and increase water-use efficiency. No matter how well an
irrigation system is designed, if water management is poor, the system’s per-
formance is lowered with subsequent reduction in water-use efficiency.

‘o 00
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Yield response to water

Résearch carried out m the United States on wheat yield response to water
applied (Stewart and Hagan, 1973) suggests a curvilinear relationships where
yields first increases linearly with increasing amounts of water. After a
certain level of water applied, the yield response to increasing amounts of
water decreases, until finally there is no response to additional water. If
excessive water is applied, yields decrease due to soil saturation.

Unfottunately, it is difficult to predict yield response to water because
water application rates are a poor measure of water-use rates by the crop--
water application rates are subject to many uncontrollable variables. Conse-
quently, empirical results tend to be site specific and nontransferable. A
more dependable parameter to estimate water use is evapotranspiration (ET).
Unfortunately, since ET is very difficult to quantify, farmers are unlikely to
use it in irrigation management. Research is nceded *o determine the op-
timum’ amount of water required to carry a crop to maturity under varying
climatic and soils conditions, as well as under different irrigation regimes.

Water production functions.

At the regional level, resource planners need a clear understanding of how
overall crop production patterns vary as a function of water availability, if
they are to properly manage regional water supplies. When water becomes
scarce and/or the cost of irrigation water rises, planners and farmers need
to know how to best adjust cropping patterns such as by decreasing area
under crops that use too much water, or by applying less water to more
drought-resistant crops.

Water production functions, which relate water availability to output, may
be applicable on a regional basis to determine optimal utilization and alloca-
tion, They are most uscful as a planning guide in the following three cases:

o landis limited, but water is available (at a price).

o irrigation water is limited, but land is available.

o both water and land are limited.

Research by Longmire et al, (1986) reports that the second case applies
to Zimbabwe. When water is scarce, the management objective should shift
from maximizing net returns per unit of land to maximizing net returns per
unit of water (Stewart ef al., 1973).

Additional research is needed to estimate production functions with reli-
able predictive capacity (i.c., valid over a wide range of conditions). Farm
level data is of limited use for estimating these functions because it is im-
possible to control factors such as soils, ctop variety, sowing dates, and
management.
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Research done in the United States has shown that water production
functions are polynomial in nature (Stewart ef al., 1973; Yaron, 1971). Yaron
obtained a quadratic function of the form:

Y =a+bW-cw? (1
where:

Y = yield (mt/unit area)

w = water applied

abc = constants

This function is particularly appropriate because it takes into account the
detrimental effects of excess water application.
A second function which can be fitted is the Mitscherlich-Spillman func-

tion;

Y = af{1-¢(W)) 2]
where:

Y = yield

a = maximum yield when W is used to the limit
w = water applied

c = constant

A shortcoming of this funciisn is that it does not take into account the
injurious effects of excess water application. It assumes that as W is in-
creased successively, Y becomes asymptotic to a.

To compensate for this deficiency, the Spillman function may be improved
by adding "injury” factors (k), so that it becomes:

Y = af1 - (W) ¢ (kW) [3]

Water production functions are of limited value unless they are estimated
from properly designed experiments. On-station trials are needed in Zim-
babwe to allow rescarchers to test a wider range of water application levels
than could be analyzed by relying exclusively on farm survey data. If
developed from properly designed experiments, water production functions are
very powerful tools which, for example, would enable extension agencies to
develop more effective irrigation-scheduling recommendations. With the
availability of computers and simulation models, it is now possible to esti-
mate these production functions with considerable accuracy and incorporate a
variety of critical variables.
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Additional irrigation rescarch needs
Several complementary studies should be carried out in Zimbabwe to fill gaps
in irrigation systems research.

ritical irrigation

Under this strategy, water is applied only at crop growth stages during
which a water shortage reduces yield. The method is applicable in deep soils
where the soil is filled to field capacity at planting. For wheat, this implies
that the crop is first irrigated at planting, followed by irrigations at boot-
ing, flowering, and finally at grain filling (Salter et al, 1967). Critical
growth stage irrigation stretches the limited water supply without overly
compromising yield. Research to evaluate this water application method
would not require additional capital investment, Research institutions, such
as the Agricultural Resenrch Trust (ART) farm (just outside Harare in the
highveld) and the Chiredzi Research Station (in the lowveld) are currently
conducting research on some aspects of critical growth stage irrigation.
These important initiatives need to be continued and expanded.

Under this scheduling procedure, the soil profile is filled to field capacity at
planting. Low soil moisture deficits are maintained in the early season,
when the pumping capacity of the irrigation system can satisfy ET require-
ments. Then, in the peak stress period, the crop is irrigated more fre-
quently to maintain high soil water potential in the top of the root zone.
During grain filling, the soil is irrigated to field capacity. This method is
applicable to Zimbabwe, especially in deep soils with moderate-to-high water-
holding capacity. Also, farmers can use this method in irrigation systems
where it is possible to apply frequent irrigations in controlled amounts
(Fonken et al, 1974). To effectively implement this method, research is
necessary to develop computer simulation models to determine the probable
yield loss risks for the various combinations of pumping capacity, soil types,
and crops.

Stress day index method

Under this semiquantitative irrigation strategy, irrigations are initiated when
a calculated stress day index (SDI) approaches a defined critical level in
specified growth stages (Hiller and Clark, 1971). The SDI is determined as:

!
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n
SDI = (SD;*CS)) (4]
i=1
where: n = number of growth stages considered
SDy = degree and duration of plant water deficit in growth stage i

CS; = crop yield susceptibility in crop growth stage i at that water
deficit level

The SDI can be calculated daily, at each growth stage, or for an entire
scason. Research done in the United States showed that higher water-use
efficicncies are obtained using this scheduling strategy, compared to other
mcthods.

OVERHEAD SPRINKLER IRRIGATION
DESIGN IN ZIMBABWE

Most old sprinkler irrigation system designs, and even many of those cur-
rently being installed, are based on a "peak water requirements” design phil-
osophy which assumes cheap water. The decreasing availability of water
will requirc a design revolution, if Zimbabwe is to realize the government’s
stated wheat sclf-sufficiency objective.

To effect this revolution, additional agronomic research is required to
investigate the yicld response of wheat to water. This rescarch is peeded to
identify how much water must be applied and at what critical crop growth
stage; and in some cases, how that water must be applied. For example,
engineers need to know whether well-watered wheat plants use more water
per unit of dry matter than plants subjected to stress at various stages.
Most Zimbabwe wheat farmers believe that the wheat crop should never be
stressed during its growth. Yet, considerable research evidence from United
States indicates that moisturc stress at certain growth stages does not ap-
preciably reduce yields (Neghassi, et al, 1975). In a detailed study of wheat
irrigation with limited water, Schneider ef al, (1969) showed that watcr
stress before booting had a negligible ‘mpact on yield. On the other hand,
water stress during heading-to-grain formation reduced yield. A related
study (Hurd, 1968) showed that slight crop stress promoted root development;
which allowed the crop to use a larger soil reservoir, thus enhancing greater
watcr-use efficiency.

These studies provide design engineers with the information required to
design flexible irrigation schemes that accommodate the crop’s varying water
requirements at the different growth stages. With such information, cngi-
neers can design schemes for deficit irrigation--the practice of deliberately

/
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stressing a crop. This practice is particularly attractive for Zimbabwe in
light of limited water supplies and rising irrigation costs. Deficit irrigation
allows farmers to greatly reduce water and energy use without reducing nct
income. Viewed in another way, it will increase their incomes without sig-
nificantly increasing water and energy use.

The latter is particularly applicable to farmers with fixed water alloca-
tions from free-flowing rivers or public dams. Deficit irrigation implies ac-
cepting some level of crop stress, imposed through long irrigation intervals
and reduced soil-moisture uniformity. Engineers control both of these phe-
nomena through the design of the irrigation system.

Irrigation frequency directly affects the capital (fixed) and running (vari-
able) costs of irrigation schemes. In hand-moved overhcad sprinkler systems
(as are predominantly found in Zimbabwe) that employ high irrigation fre-
quencies, more laterals may be required to cover the command area--imply-
ing higher capital and maintenznce costs. In this case, reductions in capital,
running, maintenance, and labour costs could be realized by designing sys-
tems for low frequency irrigations. With the proposed low frequency deficit
irrigation, moisture levels would be allowed to fluctuate over a wide range.
A heavy irrigation at a critical growth stage would be followed by a long
moisture extraction period, during which the crop would be stressed at some
less yield injurious stage. A subsequent irrigation would refill the profile to
field capacity. This process would be repeated over the crop grovth range.
This proposed approach differs from current practices in Zimbabwe in that it
recognizes the different crop water requirements at different stages of
growth, seeks to reduce net water applicd, and conserves encrgy,

The efficiency with which irrigation systems store water in the root zone
(water storage efficiency) depends on two design parameters; namely the uni-
formity coefficient and the irrigation adequacy. The uniformity coefficient
measures the uniformity pattern of irrigation water applied. Irrigation ade-
quacy measures the percentage of the command area refilled to field capacity
during an irrigation. Standard irrigation designs seek to optimize both fac-
tors. However, a study by English et al, (1982) showed that wuter storage
cfficiency was increased from approximately 77%-92% even though adequacy
was reduced from 82-50%. In other words, higher storage efficiency is pos-
sible at lower adequacy levels. This suggests that improved systems designs
can save both water and energy.

IRRIGATION ENERGY COSTS IN ZIMBABWE.

As noted garlier, standard irrigation design and scheduling methods used in
Zimbabwe waste water and require high capital and running costs. Farmers
surveyed by Longmire et al, (1986) reported that electricity costs are a
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major cost component in their wheat production systems. Electricity is sold
to farmers through a tariff that is characterized by a declining block rate,
which encourages consumption. Against this background, this section high-
lights energy-saving practices that would produce benefits to farmers.

Farmers tend to over-irrigate to prevent crop yield reduction. However,
several. irrigation-scheduling trials have demonstrated that a reduction in
water applied may, in some cases, actually improve wheat yields in Zimbabwe
(MacRaobert and Mutemeri, 1987). It is obvious that any reduction in water
pumped will reduce epergy consumption, even if no other changes are made
in the irrigation system.

Energy use in irrigation is a function of numerous parameters, including
design flow rate, pumping lift, net irrigation, irrigation system efficiency,
management practices, and the type of irrigation system. Pumping energy
(PE) requirement is given by (Batty et al,, 1975):

PE = c*A*D*H/E*Ep (5}
Where: '

PE = pumpingenergy (kW hr)

A = area irrigated (ha)

D = net depth irrigation (mm)

H = total dynamic pumping head (m)

E = irrigation cfficiecy

Ep = pumping cfficiency

c = conversion factor for units (0.0271 for SI units)

This relationship shows that the PE can be reduced by :

o reducing net depth of irrigation through proper scheduling and man-
agemenf practices;

o increasing irrigation efficiency through proper system management;

o reducing total dynamic head through proper design and pipe selection;
and

o increasing pump efficiency through proper design and pump selection.

The combined effects of changes in D, H, Ep, and E is evaluated by the

following relationship, developed by Gilley and Watts (1976):
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PES = {(PE;-PEp) *100 }/ PE; 6]

{1-(D2/D1)*(H2/H1)*(Ep1/Ep2)*(E1/E2)]*100
Where:

PES = the potential energy savings (% relative to before and after
changes in each parameter)

Gilley and Watts (1976) argue that realistic potential coefficients for var-
iables in this model are: Do/Dy = 0.8, Hp/H; = 0.85, Ep;/Epy = 0.87, and
Ej/Ep = 1.0. At these values, energy is reduced by 41%. Without a pressure
reduction or change in total dynamic head (i.e., Hy=H]j), an energy saving of
32% is possible.

Most of the energy used in irrigation is consumed by the pumping unit.
Although no pump tests were carried out during the 1986 wheat survey, we
believe that many of the pumping units in Zimbabwe are operating well
below their design-pumping efficiencies, due to very poor service and main-
tenance.” In many cases, pump efficiencies are may be below 50%, which is
highly wasteful of energy.

Reduced pumping heads decrease energy requirements by reducing the
energy required to push the water to the required elevation. In most cases,
nothing can be done to change the clevation factor, as it is a function of
land and terrain. Yet, it is possible to reduce the pumping head and energy
requirements through proper pipe size selection.

IRRIGATION TECHNOLOGY

Hand-moved equipment is labour intensive. A high level of labour intensity
influences irrigation set time and introduces rigidity in field level irrigation
management. Set time is the irrigation tine required to refill the root zone
to the design moisture level, usually to field capacity. Most hand-moved
systems are designed for a set tine of 11 kours. This allows the farmer to

4Subscripts 1 and 2 denote before and after values of the other para-
mcters, respectively.

5 Pump operational design life is normally 10 years. However, a leading
irrigation design firm in Harare estimates the operational life on typical
farms as low as 5 years (50% lower), due to the general lack of spares
(bearings in particular) and poor maintenance.
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change the lateral positions twice a day, generally at 6:00 am and again at
6:00 pm. This saves labour for the farmer, as he does not need to employ
an overnight crew to move the laterals. However, even though many farmers
follow this practice to save labour and for convenience, in most cases it is
introduced at the expense of agronomic factors that might increase yield
and, in some cases, save watcr.

Centre pivot irrigation systems that operate at low pressure offer reduced
pumping costs (as much as 30%), facilitate precisc water application, and--
more importantly--allow flexibility in irrigation set time. The major disad-
vantage of centre pivot systems is their high initial cost, substantially
greater than line irrigation systems. However, these automated systems make
it possible to more accurately schedule irrigation water to meet actual plant
requirements. Consequently, in the long-run, they save both water and la-
bour. The four farmers experimenting with centre pivots systems claimed
greater management flexibility, as well as savings in water applied and
energy costs,.compared to their hand-moved systems.

We believe that the adoption of computer based water scheduling for win-
ter wheat would yield significant water and energy savings, even on hand-
moved systems. A precedent has been set by the Zimbabwe Fertilizer
Company which has introduced a computer based package for irrigation water
scheduling. Initially launched to increase fertilizer sales, the wheat survey
(1986) reported wide adoption of this package. Farmers regard it as a cost-
reducing technological innovation with great potential for increasing water-
use efficiency.

Centralized computer based scheduling, as proposed by Corey and Franzoy
(1974), would provide farmers daily data to assist in making irrigation man-
agement decisions. This service could be located at the Agronomy Institute,
Department of Research and Specialist Services, or at the ART farm.
Farmers would phone in every morning giving agronomic (i.c., soil type, crop
growth) and climatic data (i.e., location, rainfall, evapotranspiration) from
the previous day. The data would be fed directly into the computer through
a dedicated telephone line. Then, the computer would calculate when to
irrigate next, how much water to apply, etc. This is a low-cost option to
the farmer, since he would pay only for the computer service. The capital
and ownership cost of the computer could be borne by the state or by a
farmers’ organization. In addition, the farmer would not have to be com-
puter literate and would be freed from making mathematical calculations.

Yet, centralized computer scheduling requires:

o a good data base on soil-crop-water relationships;

o reliable climatic data;

o computer expertise to implement the system; and

o areliable telecommunications system.
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Most of the above conditions are cither lacking or arc at an infant stage
in Zimbabwe; and would require further development before these technolog-
ical benefits can be realized.

CONCLUSION

Increasing water-use efficiency would enable Zimbabwe to become more sclf-
sufficient in wheat production. To achicve this objective, several constraints
must be overcome.

Expanding the rescarch data base

Most of the cost-saving methods outlined in this paper could be adopted and
implemented in Zimbabwe if not for the lack of onc critical factor--a re-
scarch data base. Irrigation rescarch in general, and irrigation resecarch on
wheat in particular, has only begun in Zimbabwe. Ongoing varictal improve-
ment rescarch trials at both the ART farm and the government rescarch sta-
tions arc commendable, but may have rcached the point of diminishing re-
turns. Wheat yiclds in Zimbabwe already arc among the highest in the
world. A recently released local variety, Sengwa, yiclded 10 mt/ha under
station conditions at Hararc Rescarch Station. Rescarchers must now focus
their efforts on improving water-use cfficiency by, for example, providing
guidelines to farmers on how to increase wheat production through more
efficient utilization of the two limiting resources, water and ecnergy. We
must not ask the farmers simply to produce more wheat; rather, we must ask
them to "efficiently” produce more wheat. Before farmers will adopt new
technologies, convincing evidence of the benefits under Zimbabwean condi-
tions is necded. Irrigation research is nceded that investigates the agro-
nomic, technical, and cconomic aspects of new wheat technologies. There-
fore, it requires the collaboration of breeders, agronomists, and engineers;
and provides an cxcellent opportunity for stronger cooperation between pub-
lic and private sector institutions.

Cost of electricity.
As prcviously indicated, the cost of electricity is directly related to the type
of irrigation system. Centre pivot systems, which operate at lower opera-
tional pressures, offer significant electrical energy savings over conventional
hngh pressure systems. Although farmers cite clectncxty as onc of their
major cost, they still find it uncconomic to invest in automated, low pres-
sure systems--especially since labour is still cheap.

In Zimbabwe, clectricity is priced using a declining block rate that en-
courages consumption. On the one hand, this is justifiable for expanding
power supply systems where the long-run marginal cost of generating elec-
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tricity is declining (when each new plant brought on or an extension of a
line lowers costs because fixed investment is spread over more units of out-
put). On the other hand, time-of-use pricing (offering discounts during off-
peak hours when overall demand is lowest) would encourage farmers to con-
serve energy. Introducing time-of-use pricing would require no extra capital
cost to the electricity suppliers and would encourage farmers to avoid power
usage during peak industrial use when it is expensive. This is feasible in
automated irrigation systems, where time of day puts no operational
constraints in the system.

Costing of water

Irrigation water in Zimbabwe is priced too low to encourage farmers to
adopt practices that improve water management. Longmire et al, (1986)
showed that the pattern of water application reflected source and cost of
water, which was often determined by institutional factors. Farmers who did
not pay, or paid relatively less than others for water, were more wasteful;
they applied a lot more water than is required to grow a wheat crop to ma-
turity.

The current blend price of public water (Z$10-18/1 000 m3) is subsidized
and tends to encourage waste. Agronomic research is required to establish
the optimal amount of water required to grow a wheat crop (mm/ba or
m /ha), and a new water tariff must be established that penalizes farmers
who apply more than the optimal water level. The system should credit
those who save water and at the same time, maintain optimal yields. This
could be effected by transferring whatever water volume a farmer has saved
into the next season.

To enforce this system for all public water, the Regional Water Author-
itics would have to install user flow meters and additional manpower to en-
forcc compliance. Water savings from this institutional restructuring could
be used to help pay for the capital invested and the management required to
maintain the system. In the long-run, farmers may find it attractive to allo-
cate the saved water to increase their wheat arza.

Irrigation management.

Currently, irrigation management in Zimbabwe is more of a tradition than a
science. Farmers have not had to modify management practices in response
to growing scarcity because the scarcity is not reflected in water and energy
pricing. In the main, farmers continu¢ to accept "rule of thumb" irrigation-
design recommendations based on peak water requirements; and they continue
to move the laterals twice a day because it is convenient. Their behavior is
understandable; they have been exposed to little empirical evidence showing
the bencfits of alternative strategies, and they are subject to few economic
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disincentives to alter these established practices. Additional research would
help to generate such cvidence. Finally, pricing policies oriented toward
water and energy savings would encourage irrigation designers to be inno-
vative in developing water efficient systems and, at the same time, would
force farmers to more efficiently manage Zimbabwe’s scarce water resources.
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THE ECONOMICS OF EXPANDING
COMMERCIAL WHEAT PRODUCTION
IN ZIMBABWE
P. T. Ngobesel
INTRODUCTION

Zimbabwe produces 150,000-240,000 mt of wheat annually, depending on the
rainy season (Pilditch, 1987). In contrast, the annual demard for wheat
based products is presently estimated between 300,000-360,000 mt. Thus, the
country has an annual shortfall of at least 100,000 mt which has to be im-
ported. In recent years, wheat imports have taken the form of aid-assisted
triangular transactions in which the country’s surplus maize is exchanged for
wheat. The barter trades have masked the fact that Zimbabwe would have
had to pay US$10 million annually for wheat, if it had been imported com-
mercially (based on an export price of US$100/mt). For the whole SADCC
region, the commercial value of wheat imports is estimated at US$70 million
annually.

Since all of the SADCC countries are experiencing the same trend of
rising wheat consumption and imports, the problem of increasing wheat pro-
duction extends beyond local interest when the regional dimension is con-
sidered (Thompson, 1986). In order to become self-sufficient in wheat,
SADCC countries would have to invest in their domestic wheat production
sectors considerably more than the value of annual imports. The form of
this investment is very much tied to the respective country’s agrarian struc-
ture. In the case of Zimbabwe, most investment in wheat production has
been made in the large-scale commercial farming sector.

This paper analyses data collected during a 1986 survey of 41 commercial
wheat farmers in examining some of the issues associated with the policy
objective of increasing wheat production (Longmire, Ngobese and Tembo,
1986).

EVOLUTION OF THE WHEAT INDUSTRY

Wheat production in Zimbabwe has been closely associated with the develop-
ment of the wheat-processing industry. For example, the introduction of the

IRescarch Associate, Department of Agricultural Economics and Exten-
sion, University of Zimbabwe.
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first dough mixer at a local bakery in 1927 was followed by government
measures to encourage bakers to use local wheat. In 1928, a rebate on cus-
toms duties on imported wheat was introduced. Millers were eligible to re-
ceive the rebate if they blended imported wheat with at least 20% locally
grown wheat. Persistent calls by the domestic processing industry for im-
proved quality in the local crop pressured the government to direct resources
toward the wheat sector. Partly in response to this pressure, the Depart-
ment of Agriculture initiated a local wheat-breeding programme in 1931
(Weinmann, 1975).

Production of wheat slowly expanded with the areas planted to wheat
increasing from 1,832 ha in 1925 to 8,332 ha in 1935. But the Natural Re-
sources Board’s insistence on banning riverine wetland (darnbo/viei) cultiva-
tion of wheat—at that time the conventional cultivation environment--subse-
quently led to a decline in the area grown in the post-war period.

The expansion of wheat production as a large-scale commercial sector
crop was facilitated by both the development of irrigation following comple-
tion of the Kyle Dam in 1961, together with the introduction of sprinkler
irrigation technology. The imposition of sanctions in 1965, curtailing com-
mercial grain imports, gave impetus to the government’s policy of assuring
self-sufficiency in basic food grains production. This.served to reinforce the
trend towards large-scale irrigation development, particularly for wheat,
since virtually all wheat had previously been imported. The liberal capital
development subsidies provided by the Farm Irrigation Fund made it possible
for the country to move from a wheat deficit situation before the Unilateral
Declaration of Independence (UDI) to an actual surplus during 1976-78.
However, since 1980 the demand fir wheat has once again outstripped the

supply.

WHEAT PRODUCTION STRUCTURE
AND RESOURCE USE

Table 1 shows the distribution of farms in Zimbabwe; classified according to
the areca under wheat, the proportion of the total wheat area, and the pro-
portion of total production contributed by cach size class.

Seventy percent of Zimbabwean wheat operations have less than 100 ha
planted to wheat. However, this group of small operations represents only
32% of the total area planted to wheat and accounts for only 30% of the
total quantity produced. In contrast, the remaining 30% of large operations,
with an arca planted to wheat above 100 ha, accounts for 68% of the total
wheat area and 70% of total production.

Differential access to resources--particularly water and capital--appears
to influence the size of wheat operations and may account for the size
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Table 1. Size distribution and output of wheat opcrations in Zimbabwc,
1987.

Wheat area Total no. Total wheat Total wheat
of farms area production
(ha) (%) (%) (%)
1- 20 14 3 2
21 - 100 56 29 29
101 - 200 20 29 30
> 201 10 39 40

Source: CSO (1987).

heterogeneity shown in Table 1. For example, the nature of the water
source (e.g., flow nghl to a "public” river, private farm dam, borehole) af-
fects how much wheat can be irrigated. Approximately 40% of the wheat
farmers surveyed in 1986 (Longmire, Ngobese and Tembo, 1986) cited private
farm dams as their major water source. Only 23% possessed a flow right to
a "public” river, and 18% obtained water from government dams. The rest
owned borcholes or shared a private dam with other farmers. On average,
farmers with their own private water supply plahted a larger area to wheat.
Although privately-owned water is generally more expensive than "public’
water, the greater availability and reliability of private water enables farm-
ers possessing their own water source to plant greater areas.

Restricted access to capital also appears to influence the size of wheat
operations. In comparison with other commercial crops grown in Zimbabwe,
wheat is relatively capital intensive in that it requires full irrigation and a
high degree of mechanization (e.g., combinc harvesting). Expansion of wheat
area consequently requires considerable capital investment as well as access
to imported machinery, both of which presently pose problems. Most wheat
farmers reported that the modest profitability of wheat does not justify in-
vestment in irrigation, unless wheat is grown in rotation with other high
value crops. Furthermore, the availability of agricultural machinery needed
to grow wheat has been severely restricted by the current foreign exchange
shortage, indicated by the fact that the average age of combine harvesters
owned by the survey respondents was eight years,
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PROFITABILITY OF WHEAT PRODUCTION
BY SIZE OF OPERATION

Data generated by the 1986 survey of commercial wheat farmers were used
to construct enterprise budgets, based on 1985 prices (Ngobese, 1987). Given
the size dheterogeneity of wheat operations, particular attention was directed
to the question of whether wkeat production is most profitable at a parti-
cular size of opcration. Therefore, the survey respondents were grouped
into 10 size classes, with the objective of calculating the optimal size of a
wheat operation. Representative budgets were constructed for each size
class. Table 2 summarizes the variation in net returns, by size of operatioa.
(See Ngobese, 1987 for the complete set of budgets).

Tablc 2. Net returns by size of wheat operation, 1986, Zimbabwe.

Size of ~—Awerage: = Break- __Average nctretyrnsto;

operation total net even Water  Labour Working
costs returns yields capital
(ha) (z8) (Z9) (t/ha) (Z$/mm) (Z$/hr)  (Z95)
Highveld
20 - 40 1,227 232 43 217 153 453
aa- 7 1,333 525 47 3.46 3.59 7.04
80 - 100 1,261 460 44 334 5.00 794
101 - 139 1,185 519 42 4.46 332 9.25
140 - 160 1,146 562 40 4.61 428 10.04
161 - 199 1,191 668 42 4.26 535 1139
8472 1,021 489 36 375 341 981
LowveldP
200 808 189 28 204 2,75 537
440 974 288 33 2.54 522 6.63
1975 9771 (767) 34 0.95 0.94 0.86
3A single corporate farm
bsingle farms

Source: Wheat farm survey
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It is difficult to directly compare highveld and lowveld wheat operations
since climatic conditions, input use levels, and yields differ considerably.
These differences are reflected in the fact that production costs are gen-
erally lower in the lowveld. However, it is interesting to note that the pat-
tern of average total costs behaves differently as the size of the wheat cp-
ecations increases. On the highveld, total costs per hectare decline with
size of operation over the entire .ange of farm sizes surveyed. In contrast,
in the lowveld total cost per hectare increase with size of operation over
the limited range of farm sizes surveyed. This is reflected in the downward
trend in the break-even yield as wheat area increases on the highveld. In
contrast, in the lowveld, the trend is upwards. (The break-even yield is the
yield at which gross revenue just covers total costs).

While policy makers may be most interested in producing wheat at mini-
mum cost, farmers are morc concerned with profitability, as measured by
net returns per hectare. Table 2 indicates that on the highveld, net returns
per hectarc increcase with increasing size of operation up to the 180 ha
operation, beyond which they decrease. On the lowveld, net returns per
hectare increase with increasing size of operation up to the 440 ha opera-
tion, beyond 'which they decrease as well.

Conventional profitability analysis, which measures net returns per unit
area, implicitly assumes that land is the limiting factor of production. In
cases where other factors are limiting, it is instructive to examine the net
returns to other factors of production. As part of the profitability analysis
of different sizes of wheat operations, net returns were also calculated to
water, labour, and capital (Table 2).

On the highveld:

o Net returns to water increase with increasing size of operation, up to

the 150 ha operations, and decrease thereafter.

o Net returns to labour show no consistent pattern.

o Net returns to working capital increase with increasing size of opera-

tion, up to the 180 ha operations and decrease thereafter.

On the lowveld:

o Net returns to water increase with increasing size of operation, up to

the 440 ha operation, and decrease thereafter.

o Net returns to labour increase with increasing size of operation, up to

the 440 ha operation, and decrease thereafter.

o Net returns to working capital increase with increasing size of opera-

tion, up to the 440 ha operation, and decrease thereafter.

The observed decreasing average costs of production and increasing net
returns as the size of wheat operation increase suggest there are economies
of size in wheat production in Zimbabwe. Thus, the analysis suggests that
wheat production is a viable enterprise for larger operators, as they are able
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to spread their fixed costs (c.g., machinery, irrigation) over a large produc-
tion base. Furthermore, the data suggest that the profitability of wheat
farming is optimised at a farm size larger than most farms in Zimbabwe.

REGRESSION ANALYSIS TO DETERMINE
OPTIMAL SIZE

Analysis of the optimal enterprise size was further explored through regres-
sion analysis. Because the survey sample included only three wheat farms
located in the lowveld, subsequent statistical analysis was restricted to the
38 wheat farms located on the highveld. Ordinary least square estimation of
a quadratic response function relating net revenues to size of highveld wheat
operations gives the following results:

Model 1: Net returns per hectare
NR =232.43 + 2.89 AWT - 0.003 AWTSQ
(2.86)* (3.52)* (-347)*
Adjusted R? = 0.63. F = 6.18

where:

NR = net returns per hectare
AWT = wheat arca

AWTSQ = what arca squared

t-statistics given in brackets under parameter estimates
* significant at the .05% level.

The wheat areca which maximizes net returns (per unit area) is calculated
by differentiating the net revenue regression cquation with respect to the
area of wheat; and setting the first derivative equal to zero. Using this
approach, the wheat arca which maximizes nct revenues on highveld farms
cquals 481.66 ha.

Optimality, defined in terms of maximizing met returns, represent the
farmer’s point of view; since it is generally assumed that profit maximization
is a primary goal of farmers. An alternative way to consider optimal size is
in terms of the country’s point of view (i.c., in terms of minimizing wheat
production costs). Ordinary Icast square estimation of a quadratic response
function relating average total costs to size of highveld wheat operations
gives the following results:
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ATC = 41.52-0269 AWT + 0.0003 AWTSQ
(7.11)* (-4.55)* (4.13)*

Adjusted R? = 081, F = 1391

where:

ATC = average total costs of production per hectare

AWT = wheat area

AWTSQ = what area squared

t-statistics given in brackets under parameter estimates
* significant at the .05% level.

The wheat arca which minimizes average total costs (per unit area) is
calculated by differentiating the average total cost regression equation with
respect to the arca of wheat, and setting the first derivative equal to zero.
Using this’ approach, the wheat area which minimizes average total costs of
production on highveld farms equals 4483 ha.

These regression results suggest that there is little difference in the op-
timum size of operation, considered from the farmer or the national point
of view. Because the survey sample included only a limited number of wheat
operations in the larger size categories (>200 ha), reflecting the actual com-
position of the population, it is unwise to placé too much confidence in the
specific figures generated by the optimization calculations. However, the
analysis suggests that the size of wheat cperation which maximizes net re-
turns and average total costs of production is considerably larger than most
wheat operations in Zimbabwe.

CONSTRAINTS TO INCREASED PRODUCTION

Zimbabwe will face several difficultics in attompting to increase wheat prod-
uction.

Difficulty of achicving optimum size
The data presented above suggest that economies of size in wheat production
are not being fully exploited in Zimbabwe.

Irrigation constraints—for example, the limiied availability of water and
the high capital costs of developing an irrigation scheme--are major factors
why the size of most wheat operations is suboptimal. Another factor ex-
plaining the suboptimal size of wheat operations is that the choice of sum-
mer crops largely (and by implication, the crop rotations) determines the
arca grown to wheat. Summer crops such as maize, tobacco, cotton, soya-



414

beans, and groundnuts are often the main cropping enterprise, with wheat of
secondary importance. Consequently, the area planted to wheat is determined
residually, after the farmer has committed himself to his summer crop(s).

Cost of irrigation

The budgets indicate that irrigation costs (water storage, irrigation equip-
ment, and pumping costs) are the most expensive productioa inputs. A
sprinkler irrigation scheme costs on average Z$3,000/ha, with an additional
253,000/ha required for water storage. It is apparent that farmers are not
willing to pay the full private costs of this development, at least not for
wheat production alone. A substantial proportion of this cost may have to
be borne by public expenditure, as evidenced in the subsidy provided by the
National Irrigation Fund (NIF) and state farm operations set up under the
Public Sector Investment Programme. For example, the NIF provides loans
for private irrigation development at a subsidized interest rate of 9.75%, as
compared to the Agricultural Finance Corporation loan rate of 13.9% and a
commercial bank rate of 16-18%. The NIF loans are conditional on the
recipients growing a certain hectarage of wheat. Up to 6,000 ha of wheat
have been brought into production since 1984 when the fund was established.

Despite the high cost of irrigation, there are opportunitics to achicve
savings on irrigation costs through improvements in application efficiency
(Longmire, Ngobese and Tembo, 1986; Tembo and Sezanje, 1987). Yet, be-
causc increasing irrigation efficiency is expensive, farmers apply excess
water rather than make the additional investments to increase efficiency,
especially if they continue to earn profits (LeBaron and Keller, 1986). Since
maximizing yields does not necessarily mean maximizing profits, wheat farm-
ers may be able to increase profits by planting a larger area and settling for
lower yields (Longmire, Ngobese and Tembo, 1986),

Farmers are generally less efficient in their irrigation scheduling in water
surplus situations. But in situations where there are water shortages, farm-
ers are automatically forced to try to make efficient water-use decisions
(LeBaron and Keller, 1986). Typically, they vary the area planted to wheat
in order to optimise the value of water. This means deciding how much land
to leave unplanted in order to concentrate expected water supplies on the
remaining land. While wheat production inevitably will decrease in times of
drought, the increased attention paid by farmers to water allocation may
mitigate the production dectease.
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Lack of matezia! for summer wheat production

One major constraint to expanding wheat production in Zimbabwe is the lack
of materials suited tc the summer growing season. Tuc future success of
rainfed summer wheat production will derund on the outcome of ongoing
breeding programmes which are seeking to develop discase and drought tol-
erant cultivars. Hypothetical budgets suggest that while yields as low as 2
mt/ha may enable farmers to cover variable costs of production, yield of at
least 3 mt/ha are nceded to make summer wheat competitive with other sum-
mer crops (Morris, 1987).

CONCLUSIONS

Zimbabwe has achieved significant progress over the past 20 years in
increasing its level of wheat self-sufficiency. The marked increase in wheat
production has been made possible by an incentive producer price, extensive
investment in irrigation, and the adoption of high-yielding wheat varieties.
Nevertheless, the fact that in recent years wheat consumption has increased
more rapidly than production, underlines the necd to expand wheat produc-
tion at an even faster rate in the future,

This paper has examined the economics of wheat production on commer-
cial wheat farms, with the goal of identifying constraints to expanding prod-
uction in the future. Regression analysis of enterprise budget data revealed
that most commercial wheat operations are of suboptimal size, in the sense
that net returns to wheat production could be increased (and average total
costs lowered) if cultivated area perform was incrcased. This suggests that
the cfficiency of wheat production could be increased by incrcasing area
planted to wheat on each farm. Since arez pianted to wheat typically repre-
sents only a portion of total farm size, this would seem feasible in Zim-
babwe. Furthermore, any future structural change that results in a decrease
in the average size of wheat operations might conflict with production ef-
ficiency and lower the profitability of wheat. This seems to have happened
in Kenya. Where wheat-producing land has been parcelled out to smallholder
farmers, there has been a shift out of wheat production into maize produc-
tion.

The lack of suitable material for summer wheat production (and the dis-
case problems associated with summer wheats) implies that future production
increases will probably have to come from an increase in irrigated area.
Based on current demand levels, the cost of self-sufficiency in wheat for
Zimbabwe will include the cost of bringing uader irrigation an additional
24,000 ha (assuming no change in yields), representing an additional invest-
ment of Z$144 million at current prices. This means new irrigation invest-
ment will have to be undertaken at a rate of 3,000 ha per year. At this

[N

n

jm

ll‘a}



416

annual rate of expansion, by the year 2000, the total irrigated area of wheat
would be 72,000 ha. At an average yield of 6 mt/ha, Zimbabwe could pro-
duce 432,000 mt of wheat, just short of the project demand of 600,000 mt.

Increasing irrigated arca at an annual rate of 3,000 ha obviously will be
extremely costly. The relatively modest profitability of wheat suggests that
farmers are unlikely to bear the full cost of irrigation investment for wheat
alone, unless producer prices are raised to unsustainably high levels. But
returns to irrigation investment could be increased in at least two ways.
First, - considerable scope exists for increasing the efficiency of water ap-
plication. Second, farmers can more fully exploit their irrigation systems
through innovative management practices aimed at maximizing returns across
the entire crop rotation (e.g., by taking advantage of complementarities be-
tween crops). Plant breeders also have an important role to play in this
respect. For example, by developing varieties that can be harvested early or
planted late, they can reduce the conflict with other crops in the rotation.

Pomestic wheat production in a tropical environment is generally a high
cost option (Andrea and Beckman, 1985), although experience elsewhere in
Africa indicates that wheat can be profitable when grown as a second, or
even a third crop in a multiple crop rotation. Domestic resource cost analy-
sis suggests that this is the case for Zimbabwe, since the cost of irrigation
investment can be spread across several summer crops (Morris, 1987). Thus,
despite obvious constraints to expanding wheat production in Zimbabwe,
there is rcason to be optimistic that wheat will continue to have a place in
the farm enterprise.
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WHEAT POLICY OPTIONS IN
ZIMBABWE: A COMPARATIVE
ADVANTAGE APPROACH

M. L. Morris!
INTRODUCTION

Zimbabwe is unusual among SADCC countries in producing most of its own
wheat. From 1965 to 1975, rapid growth in wheat production transformed
the nation frezu a net wheat importer to a net exporter. Although wheat
consumption has since overtaken production and revived the need for im-
ports, domestically-produced wheat continues to make up the major part of
supply.

Recent developments suggest that Zimbabwe’s current high level of wheat
self-suliciency may be threatened. Demographic and economic factors have
increased the demand for bread and other wheat based products more rapidly
than domestic wheat production has been able to expand, forcing the govern-
ment to rely on imports to make up the shortfall. Commercial imports aver-
aged around 100,000 mt in each of the last three years and would have been
even greater had the government not imposed limits. Wheat is currently
rationed to millers, who claim that demand exceeds the available supply by
at least 25-30%. While such figures are difficult to substantiate in the ab-
sence of reliable consumption data, the millers’ claims are supported by the
appearance in Harare of occasional bread lines.

The widening gap between wheat supply and demand raises important pol-
icy questions. Some analysts have argued that wheat production could be
increased considerably if official producer prices were raised to provide ade-
quate incentives for farmers (Headicar, 1987). Others have replied that
wheat production is inherently unprofitable in Zimbabwe, and that the
country would be better off concentrating on traditional export crops such
as tobacco and cotton to generate the foreign exchange with which to pur-
chase wheat in global markets (Muir-Leresche, 1987). The policy debate is
complicated by the fact that most wheat is grown by large-scale commercial
farmers. Conscquently, government policies affecting wheat are likely to
have different impacts on commercial and communal producer groups.

1Economics Programme, CIMMYT, M
Previous Page blank
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In an era of stagnating exports, spiralling food imports, and growing un-
certainty about the future political climate in Southern Africa, two ceatral
questions concern wheat policy in Zimbabwe:

o Is it an efficient use cf resources for Zimbabwe to produce wheat,

now and in the foreseeable future?

o If it is efficient to produce wheat, what combination of policy incen-
tives and technological change are needed to promote domestic wheat
production?

The objective of this paper is to provide answers to these two questions.
The framework of analysis involves the calculation of resource cost ratios to
determine Zimbabwe’s comparative advantage among six major crops--wheat,
maize, soyabeans, groundnuts, cotton, and tobacco. Crop budgets are used to
assess the profitability to farmers and to the nation of each of the six crops
under current and potential future production scenarios. Comparative ad-
vantage is determined by calculating the economic returns to domestic re-
sources used in the production of each crop, measured from the point of
view of the nation. Profitability calculated by this method can differ sub-
stantially from farmer profitability, because of government policy interven-
tions. The results of the budget analysis reveal the effects of current poli-
cies on resource allocation in commercial agriculture and provide a basis for
judging whether agricultural policies have created producer incentives
consistent with the national interest, in the sense of maximizing efficiency.

The framework of analysis used in this paper should be of interest to
analysts and policy makers not only in Zimbabwe, but also in other countries
where difficult questions are being raised about how best to meet the rising
demand for bread and other wheat based products. The domestic resource
cost (DRC) approach provides an operational method for measuring a count-
ry’s comparative advantage across crops and makes possible quantification of
the cost of domestic wheat production vs. the cost of importing. Thus, com-
parative advantage analysis has the potential to contribute to the food se-
curity dialogue in all of the SADCC countries.

AFRAMEWORK FOR MEASURING
COMPARATIVE ADVANTAGE

Comparative advantage is an expression of the efficiency of using local re-
sources to produce a particular product when measured against the possibil-
ities of trade. While the concept of comparative advantage frequently is
used for regional analysis, it can also be used at the national level, as in
the present study.

In a very simple example of comparative advantage, assume that one hec-
tare of land and a given amount of other inputs can be used to produce
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cither cotton or wheat. If the yield of cotton is 1 mt/ha, then at current
international prices (adjusted for transportation costs) this cotton, if export-
ed, will purchase about 10 mt of wheat. Since the same one hectare of land
and the same given amount of other inputs will produce oaly 5 it of wheat,
the country is better off producing cotton for export and importing wheat.
In this example, the country has a comparative advantage in cotton produc-
tion.

Comparative advantage can be expressed quantitatively in several different
ways. One of the most useful is by means of the resource cost ratio (RCR),
which is a measure of the domestic resource cost to a country of producing
a particular cocmmodity. A number of excellent sources are available describ-
ing the rationule for and use cf domestic resource cost analysis (Pearson and
Monke, 1987; Bycrlee and Longmire, 1986a; Pearson et al., 1981). No attempt
is made here to describe the methodology in detail, although the following
explanation may be useful.

The resource cost ratio for a particular commodity or product is calcu-
lated by dividing production inputs and outputs into “"tradeables” and "non-
-tradeables” and expressing the net value of non-tradeables as a proportion
of the net value added to tradeables:

Net value of non-tradeable domestic resources
RCR =

Net value added to tradeables

where: net value of non-tradeable domestic resources = value of
non-tradeable inputs - value of non-tradeable outputs
Value added to tradeables = value of tradeable outputs -
value of tradeable inputs

A RCR below one indicates that the value of the domestic resources used
in production is less than the value of the foreign exchange earned or saved.
Thus, a country has a comparative advantage in products associated with a
RCR of less than one, since the country earns or saves foreign exchange in
their production. Conversely, a RCR above one indicates that the value of
domestic resources used in production is greater than the value of the
foreign exchange earned or saved, and the country docs not have a compara-
tive advantage in production.

One critical aspect of the calculation of RCR's is the valuation of inputs
and outputs. Market prices of inputs and outputs do not necessarily reflect
true economic values in the presence of government policies such as sub-
sidies, taxes, pricc restrictions, wage policies, and exchange rate controls.
Consequently, before RCR’s are calculated, it may be nccessary to adjust
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market prices to climinate the effects of policy-induced distortions. This
adjustment is accomplished by assigning all inputs and outputs shadow prices
(here referred to as “"social prices”) reflecting their true value in the econo-
my. Social prices are determined differently for “tradeable” and
"non-tradeable” items. Tradeables are valued at their world price equivalent,
or the price at which they can be imported or exported, adjusted for trans-
port costs and exchange rate anomalies. Non-tradeables are valued at their
returns in, the most profitable alternative use, again expressed in world price
equivalents. (For more information on pricing tradeables and non-tradeables,
see Pearson and Monke, 1987; and Gittinger, 1982.)

Social prices can differ substantially from market prices, such as when
farmers pay less than the full import cost of fertilizer because of a govern-
ment subsidy, or when they receive less than the full value of their output
because the official producer price is set below the world price. When sig-
nificant. discrepencics exist between market and social prices, the interests
of farmers and of the nation can diverge. A crop can be profitable to farm-
ers (c.g, because of high producer prices or subsidies on inputs), even
though its production does not represent an efficient use of resources from
the national point of view. Conversely, a crop can be unprofitable to farm-
ers (e.g., because of low producer prices or taxes on inputs), even though its
production represents an efficicnt use of the nation’s resources. Comparison
of farmer profitability with national profitability thus provides important
insights into the impacts of government policies.

CONTEXT OF THE STUDY

Wheat was introduced into present-day Zimbabwe by European missionaries in
the latc 19th century, but it did not become an important crop until the
Unilateral Declaration of Independence (1965) reduced commercial grain im-
ports and precipitated the need for self-sufficiency in basic cereals produc-
tion (Ngobese, 1987). The nation’s response to this challenge was little
short of remarkable. In an extremely short period, a viable wheat industry
was created. Historical data indicate that the steady increase in production
which occurred between 1965 and 1980 resulted both from increases in area
planted to wheat, as well as from a strong upward trend in yields (Table 1).
Despite the remarkable success achieved in Zimbabwe in increasing do-
mestic wheat production, consumption of wheat has grown even more rapidly.
As shown in Table 1, total wheat consumption tripled during the past two
decades, and cousumption per capita rose by roughly half. The forces
underlying this rapid increasc in wheat consumption appear similar to those
found clsewherc in Sub-Saharan Africa and indeed throughout much of the
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Tablec 1. Wheat data, 1965-1986, Zimbabwe.

Year Harvested Average Production Con-  Net Bread
arca yield sumption imports  price®
(ba) (mt/ha)  (000mt) (000 mt) (000mt)  (Z$/loaf)
1965 1,619 235 38 84 802 b
1966 4,419 201 89 108 99.1 b
1967 5222 269 14.1 9 849 b
1968 7325 358 262 109 8238 023
1969 12,039 323 39.0 114 75.1 03
1970 1532 367 562 116 598 025
1971 23,688 3n 87.7 119 313 024
1972 24276 339 822 1 288 023
1973 22620 381 86.1 130 439 023
1974 26,819 335 89.9 141 511 023
1975 32,569 4.00 1302 146 158 024
1976 34282 429 1472 120 272 o023
1977 44817 391 1754 125 (504)° 024
1978 47,708 427 2039 144 (599 024
1979 36,868 439 1620 169 70 021
1980 38461 497 191.2 205 138 021
1981 36,845 546 201.2 23 218 021
1982 37378 570 213.0 24 210 021
1983 23,000 5.40 1243 27 1028 021
1984 17,000 579 98.5 20 1215 021
1985 38,037 540 205.5 248 425 0.2
1986 43184 575 2483 270 2.7 023

31980 prices. OData not available. °Numbers in parerthescs indicate
exports.
Sources: FAO, CSO, CFU
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developing world--rising incomes, increasing urbanization, changes in con-
sumer tastes and preferences, and decrcases in the price of wheat relative to
substitutes (Byerlee and Sain, 1986; Byerlec and Longmirc, 1986b; Byerlee,
1987).

Despite the rapid growth in demand for wheat, government has not used
consumer price policy to discourage consumption. Even though the Grain
Marketing Board (GMB) runs a permanent deficit on its wheat trading ac-
count, indicating continuing subsidies to millers, retail bread prices have
remaincd constant in real terms over the past two decades (Table 1). With
the demand for bread and other wheat based products exceeding supply, the
government has relied instead on import controls and rationing to limit con-
sumption.

Zimbabwe is one of the few countrics in Sub-Saharan Africa that has
achieved anything close to sclf-sufficiency in wheat production. Zimbabwe
actually exported modest quantitics of wheat during the late 1970s, but sincc
then demand bas outpaced supply, forcing the government to import. Wheat
imports increased rapidly during 1984 and 1985 aftcr scveral consecutive
years of drought rcduced the local harvests. Although production has since
recovered to long-term trend levels, the goal of sclf-sufficiency remains
clusive (Figure 1).
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ENTERPRISE BUDGETS AND CALCULATION OF RCR’S

Sources of data for enterprise budgets

Enterprise budgets were constructed for the six major irrigated crops grown
by commercial farmers in Zimbabwe (wheat, maize, soyabeans, groundnuts,
cotton, and tobacco) to estimate farmer and national profitability, and to
calcillate resource cost ratiosZ. Budgets were also constructed for the same
six crops grown under rainfed conditions, to provide a standard for compar-
ing the economics of irrigated and rainfed agriculture. The budgets are rep-
resentative of the typical commercial farm in the highveid and middleveld
zones, where most of Zimbabwe’s field crops are grown. (The complete en-
terprise budgets appear in Appendix A.)

Technical coefficients for the various crop enterprises were obtained from
a number of sources. For all irrigated crops except tobacco, the primary
sources of technical information were the prototypical budgets published each
year by the agricultural extension service (AGRITEX) and by the Commercial
Farmers Union (CFU). Tobacco data were obtained from the production files
publisked by the Zimbabwe Tobacco Association (ZTA). Rainfed crop budgets
were derived by adjusting the irrigated crop budgets .to reflect differences in
input use and yields.

The enterprise budgets reflect recommended levels of production techno-
logy, which closely resemble levels actually in use on commercial farms in
the highveld and middleveld. The budgets assume that farmers own the ma-
chinery required for all crop operations, except combine harvesting and
acrial application of selected fertilizers and pesticides, which are assumed to
be contracted. Machinery costs were obtained from capital budgets estimat-
ed for tractors, tillage equipment, combine harvesters, farm dams (with
pump), and irrigation equipment.

Finally, the enterprise budgets do not take into account non-enterprise
related expenses sometimes included in farm budget analysis as "basic over-
head expenses” (e.g., living expenses, accountant’s fees, general insurance,
personal taxes, etc). Since such expenses affect all enterprises equally, their
exclusion from the present analysis does not affect the ranking of individual
crops, although it does increase the apparent profitability of all crops.

2Spacc: limitations preclude the inclusion in the present version of the
paper a complete description of the derivation of shadow prices used in the
profitability analysis. For a detailed explanation of the derivation of the
shadow prices used, see Morris (1988).
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Farmer profitability

Farmer profitability per ha of the six irrigated crops was calculated using
1986 market prices for inputs and outputs. Results of the profitability
analysis are shown in Table 2. Not surprisingly, tobacco is by far the most
profitable irrigated crop from the farmer’s point of view, with estimated net
returns to the farmer’s land, management and labour of Z$2,783/ha. Cotton
is the next most profitable irrigated crop, with a net return of Z$751/ha.
Wheat ranks third (Z$178/ha), followed closely by maize (Z$177/ha), ground-
nuts (Z$370/ha), and finally soyabeans (Z$144).

Farmer profitability per ha of the six crops grown under rainfed condi-
tions was also calculated. The farmer profitability of rainfed crops differs
from that of irrigated crops in several respects. First, the absolute profi-
tability per ha o ! six crops is lower. Second, the relative profitability of
the six crops ¢’ .5 under rainfed conditions, tobacco (Z$852/ha) remains
the most profitabic crop by far, still followed by cotton (Z$259/ha), but

Table 2. Estimated farmer and national profitability (Z$/ha) of six major
crops under irrigated and rainfed production, 1986, Zimbabwe?,

Wheat Maize Soya- Ground- Cotton Tobaccc

beans nuts
FARMER PROFITABILITY
Irrigated net returns 178 177 14 170 751 2,783
Rainfed net returns 70 122 93 82 259 852
NATIONAL PROFITABILITY

Irrigated net returns 682 679 113 684 1,550 8,703
Rainfed net returns 297 315 64 32 637 5,137

Apata rounded to the nearest dollar.
Source: Crop budgets

3The rainfed wheat budget uses Kenya data (Longmire and Lugogo,
1987), since Zimbabwe doesn’t grow rainfed wheat. An average Kenyan yield
of 25 mt/ha is assumed, comparable to DR&SS summer wheat trials
(Stenhouse, 1987).
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maize now ranks third (Z$122/ha), followed by soyabeans (Z2$93/ha), ground-
nuts (Z$82/ha), and finally wheat (Z$70/ha).

National profitability

Next, the irrigated and rainfcd enterprise budgets were recalculated, using
social prices to assess the relative profitability of the six crops from the
national point of view. As indicated previously, social prices are prices
which have been corrected for policy distortions. In the initial national
profitability calculations, no opportunity cost values are assigned to land and
water. Subsequently, the analysis is extended by costing these two critical
production inputs.

The social price of a product differs, depending on whether the product
is imported or exported. If the product is imported (as in the case of
wheat), transportation and handling costs must be added to the world refer-
ence price to arrive at a social price based on the import parity price. But
if the product is exported (as in the case of cotton and tobacco), transpor-
tation and handling costs must be subtracted from the world reference price
to arrive at a social price based on the export parity pricc. In this study,
only wheat is considered an imported commodity. All others are considercd
export commodities (or potential export commodities).

National profitability was iirst calculated for the six crops grown under
irrigation. In comparison with the results obtained using market prices, two
features of the recalculated net returns are noteworthy (Table 2). First, the
use of social prices drastically increases the profitability per ha of five out
of the six irrigated crops, with only soyabeans suffering an absolute decline.
Second, the relative profitability of the various irrigated crops changes very
little. Tobacco (Z$8,703/ha) and cotton (Z$1,550/ha) are still the two most
profitable irrigated crops, followed at some distance by groundnuts
(Z$684/ha), wheat (Z2$682/ha), and maize (Z$679/ha). In terms of national
profitability, soyabeans (Z$113/ha) continue to lag well behind the other ir-
rigated crops.

National profitability was next calculated for the six crops grown under
rainfed conditions. As before, the use of social prices drastically increases
the profitability of five out of the six rainfed crops, with only soyabeans
suffering an absolute decline. From the point of view of the nation, tobacco
(Z$5,137/ha) and cotton (Z$637/ha) remain the two most profitable rainfed
crops, but groundnuts (Z$372/ha) now climbs to third, and maize (Z$315/ha)
supplants wheat (2$297/ha) as the most profitable grain crop. Once again,
soyabeans (Z$64/ha) rank as the least profitable crop.
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Comparing farmcr and national profitability

The differences between farmer profitability and national profitability for
each crop grown under irrigation are shown in Table 3. These differences
represent the net effect per hectare of government policies. A positive
difference implies that government policies on the whole favor production of
a particular crop (by making production morc profitable to the farmer than
it is to the nation), while a negative difference implies that government pol-
icies on the whole discriminate agaiast the production of a particular crop
(by making production less profitable to the farmer than it is to the nation).
The results appearing in Table 3 indicate that the net policy effect is nega-
tive for five out of the six crops grown under irrigation. Only soyabeans
are favored by government policies; all of the others are discouraged.

Table 3 disaggregates the net policy effect for each crop to reveal the

effects of specific government policies:

o Producer price policy generally reduces the profitability of agricul-
ture, in that farmers receive less than the world price equivalent
(based on current world prices) for five out of the six crops. The
only exception is soyabeans; soyabeans producers receive a price
higher than the world price equivalent (export parity price).

Table 3. Someudd:ﬂmbﬂmhmaundmhmﬂpmﬁhbﬂﬂy(ﬁ/h)olmted
crops, Zimbabwe ®

Differences due to policies on:

Crop Farmer National Net Product Machi- Purch- Labour Credit All

profit-  profit-  policy price nery  ased other®

ability  ability effect inputs
Wheat 18 682 (SM4)  (329) (46) () (39 24 (36)
Maize 177 6™  (502)  (33%6) (43) (8) (9 20 (6)
Soyabeans 144 113 30 145 (26 () @D 15 (3)
Groundnuts 170 684  (515)  (305) (4) (4 (138) 25 (6
Cotton L1 () (89 @) N @9 B @)
Tobacco 2,783 8,703 (5919)  (6053) (66) (60) (619) 87 1

%Data rounded to the ncarcst dollar. Plncludes effert of processing losses incurred
between the auction floor and export. Farmers ncewe payment for the 15% of the

crop that is not used (stems and weins).  CAll other policies includes energy,
transport, and insurance.

Source:  Crop budgets.
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0 Policies affecting farm machinery prices also generally reduce the
profitability of agriculture by making farmers pay more to purchase
and maintain their machinery than they would im the absence of these
policies. However, the inflationary effects of import surtax tariffs
and sales taxes on farm machinery are partially offset by the over-
valued exchange rate, which reduces the prices of farm machinery in
terms of local currency.

o Policies affecting the prices of purchased inputs (seed, fertilizer, crop
chemicals) also generally reduce the profitability of agriculture by
raising market prices above world equivalent prices. The greatest
effect is on nitrogen fertilizer, since continued reliance on high cost
domestic manufacturing capacity results in significantly higher costs
relative to world nitrogen prices.

o Labour policy, specifically minimum wage legislation, reduces the
profitability of commercial agriculture by increasing the cost of farm
labour. This effect is most pronounced in the case of crops requiring
a high labour input (e.g., tobacco, cotton, groundnuts).

o Agricultural credit policy, specifically, the provision of AFC credit at
rates several poiats lower than the rates offered by commercial
banks, increases the profitability of agricultural production by reduc-
ing the cost of short-term credit.

Assessing the economic value of land and water

In the preceding analysis, no opportunity cost values were assigned to land
or water. The underlying assumptions concerning land are that it is wholly
owned by the farmer (hence no mortgage or rental costs are included in the
farmer profitability analysis), and that it is not a limiting resource (hence no
opportunity costs for land are included in the national profitability analysis).

Similarly, the underlying assumption concerning water is that water is not
a limiting resource (hence the only water-related costs included in the
profitability analysis are the costs of building a dam, installing an irrigation
system, and pumping water onto the crop--costs incurred in procuring water,
but conceptually distinct from the value of the water itself).

Although it is possible to envision scenarios in Zimbabwe in which neither
land nor water has an opportunity cost, typically farmers must decide how to
allocate limited amounts of land and/or water between several alternative
cropping enterprises. In such cases, land and/or water has an opportunity
cost: in choosing to allocate land and water to a particular crop, the farmer
~ust forego the revenue which might have been generated by allocating the
same resources to an alternative crop. Consequently, domestic resource cost
analysis is more meaningful when land and water are valued at their oppor-
tunity cost. .
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In theory, the opportunity cost value of land planted to a particular crop is
simply the net returns to the land in its most profitable alternative use. In
practice, application of this concept is complicated by the fact that there
arc many different land types with different sets of alternative uses and
hence, different opportunity cost values.

Since .the analysis presented in this paper pertains specifically to "typical”
highveld and middleveld wheat farms, three simplifying assumptions can be
made concerning alternative uses of agricultural land:

o Irrigated wheat is the only commercially viable winter crop. While
some winter barley is grown under contract to the breweries, the
market for barley is limited, and the feed value of barley is too low
to warrant its production. Therefore, during winter the next most
economic alternative to growing wheat is to leave land idle, and the
opportunity cost of land in wheat production is zero.

o Tobacco, irrigated or rainfed, is by far the most profitable crop, so
any land suitable for tobacco production will be used for that pur-
pose. Therefore, the opportunity cost value of land in irrigated to-
bacco production is considered to be its potential value to the nation
in rainfed tobacco production, or Z$5,137/ha.

o Cotton, soyabeans, groundnuts, and maize are all summer crops which
can be grown on the same land under either irrigated or rainfed re-
gimes. Therefore, the opportunity cost value of land in irrigated
soyabean, groundnut, and maize production is considered to be its
potential value to the nation in cotton production, or Z$1,550/ha, and
the opportunity cost of land in cotton production is considered to be
its potential value to the nation in the next most profitable use,
groundnuts production, or Z$684/ha.

1

As in the case of land, the theoretical opportunity cost value of irrigation
water is the net returns to the water in its most profitable alternative use.
However, in practice net returns to irrigation water depend on many factors,
particularly the application method and its timing in the biological growth
cycle of the crop. Consequently, precise calculation of the net returns to
irrigation water would require detailed knowledge of the response functions
relating the amount and timing of water applied to crop yield. At present,
such response functions are not available, although research is underway on
this important topic (MacRobert and Mutzzaeri, 1987).

This study uses a simple method to estimate the opportunity cost value of
irrigation water applied to the six major commercial crops. The difference
in net profitability between growing each crop under irrigated and rainfed
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regimes is attributed to the effect of the irrigation water. Dividing the in-
crease in net profitability by thc amount of water applied gives a measure
of incremental net returns per unit of water applied, or the average value of
water. (For the sake of simplicity, evaporation losses incurred in storing
water from the rainy season into the dry season are ignored.) Depending on
whether farmer profitability figures or rational profitability figures are used,
the result represents either the "farmer value® of water or the "national
value” of water applied to each crop.

The values for irrigation water obtained using this method are shown in
Table 4. Not surprisingly, one unit of water applizd to tobacco is associated
with a greater increase in farmer net returns than one unit of water applied
to any other crop. Water applied to cotton is associated'with the next
greatest increase in farmer net returns, followed by water applied to maize,
soyabcans, groundnuts, and wheat. These results arc consistent with
observed practice. In times of drought, farmers in Zimbabwe first allocate
limited water supplies to the two high value crops, tobacco and cotton.
Water is applied to grains (maize and wheat) and/or oilseeds (groundnuts and
soyabeans) only when the irrigation requircments of tobacco and cotton have
been satisfied (Pilditch, 1987).

Tabl 4. Average value (oct returns) of irrigation water by crop, 1986, Zimbabwe®.

Crop Amount Farmer benefits?: National benefits®:
of irri-
getion  Irri-  Dry-  Value of Iri-  Dry- Value of
gated land  irrigation® gated land irrigation®

mm (Z3/ha)  (Z3/ha) (Z5/mm) (Z$/ha) ~ (Z3/he) (Z$/mm)

Wheat 720 17 108 0.15 682 297 385 053
Maize 240 177 12 55 023 67 315 363 151
Soyabeans 240 14 93 51 021 13 © 49 0.20
Groundnuts 528 170 82 87 0.17 684 372 312 059
Cotton 624 751 259 492 09 1550 637 913 146

Tobacco 380 2783 852 1932 S08 8703 5137 3565 938

TData rounded to nearest dollar. “Net returns “Difference due to irrigation.
Source: Crop budgets
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The national valucs of irrigation water shown in Table 4 differ somewhat
from the farmer valucs. Although water is still associated with the greatest
incrcases in net returns when applied to tobacco, from the point of view of
the nation, water has approximately equal value when applicd to maize or
cotton. Wheat and groundnuts represent the next most profitable uses of
water, followed at some distance by soyabeans.

Calculating resource cost ratios

Resource cost ratios for each irrigated crop were calculated to provide quan-
titative measures of comparative advantage. Inputs and outputs were clas-
sified as tradeable or non-tradecable. Tradeable items were valued at their
world price equivalent (social price). These included all outputs, as well as
farm machinery depreciation, fuels and oils, and imported purchased inputs
(fertilizers, crop chemicals). In addition, 75% of farm machinery rcpairs and
maintenance costs, 50% of transport costs, and 50% of machinery hire
charges were also classified as tradeable items and were valued at thcir
world price equivalent (social price).

Non-tradeable items were valued at their actual market price, except for
capital, labour, land, and water. Non-tradeable items valued at market prices
included lime and gypsum, packing materials, drying costs, insurance, crop
levies, electricity, interest payments, 25% of farm machinery rcpairs and
maintenance costs, 50% of transport costs, and 50% of machinecry hirc
charges. A real cost of capital of 10% was assumed, reflecting what is
thought to be the opportunity cost of capital in Zimbabwe, net of taxes.

Land and water werc assigned several opportunity cost values, depending
on whether land or water was assumed to be the limiting factor in produc-
tion. In the land-limiting case, the value assigned to land represents the
residual returns to land in the best competing altcrnative use valued at
world price cquivalent, and the value assigned to water is simply the pro-
curement cost (storage and pumping). In the water limiting case, no oppor-
tunity cost value is assigned to land, but the value assigned to water repre-
sents the procurement cost plus the average value of the water in the best
competing alternative use valued at world price equivalent.

Land limiting case

Table 5 shows the rcsource cost ratios for the six irrigated crops when land
is the limiting factor of production. In the land-limiting case, three irri-
gated crops--wheat, tobacco,and cotton--have resource cost ratios below one,
indicating that Zimbabwe cnjoys a comparative advantage in their production.
The resource cost ratio of 0.44 associated with wheat signifies that Z$0.44
worth of domestic resources used in wheat production generates Z$1.00 of
(nct) foreign exchange earnings. This extremcly low resource cost ratio is
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largely explained by the fact that land used for irrigated wheat production
in the highveld and middleveld has no economically viable alternative use in
winter and therefore carries an opportunity cost value of zero.

Table 5 also shows the resource cost ratios for the six irrigated crops when
water is the limiting factor of production. In the water-limiting case, only
»ne irrigated crop--tobacco--has a resource cost ratio below one, reflecting
a comparative advantage in production. All of the other resource cost ratios
arc driven zbove one in the water-limiting case by the high opportunity cost
value assigned to water used in tobacco production. During times of
drought, clearly the most efficient use of water from the point of view of
the nation is to irrigate tobacco.

The land-limiting and water-limiting cases examined abcve are overly sim-
plistic, Most commercial farmers typically operate under a combination of
land and water constraints. For example, they may have enough water to
irrigate only part of their farm, and at the same time variability in land
types and soil conditions may preclude free substitution among crops. Often
in such instances, the critical question facing férmers is the following: as-
suming therc is enough water available to irrigate the entire tobacco crop,
what crop(s) should next be irrigated? Table 5 also shows the resource
cost ratios for the six irrigated crops when land and water are both limiting
factors of production. In this case, the opportunity cost values assigned to
water aro initially the same as in the water-limiting case, and the most pro-
fitable course of action is to irrigate tobacco. However, assuming that not
all land is suitable for tobacco production, eventuvally land becomes a limiting

Table 5. Resource cost ratios of irrigated crops, 1556, Zimbabwe.

Limiting Wheat Maize Soya- Ground- Cotton  Tobacco
factor beans nuts

Land 0.44 1.86 484 199 0.66 0.66
Water 6.13 254 6.70 5.16 3.08 025

Land & water 135 0.70 1.69 1.28 0.78 0.25

Source: Calculated from crop budgets.
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factor as wcll. If water is left over after all available "tobacco soils” have

been planted to tobacco, the opportunity cost value of the remaining water
is no longer its value in tobacco production, since the land constraint pre-
cludes planting more tobacco. Once all available "tobacco soils” have been
planted to tobacco, the opportunity cost value for water reverts its value in
the most profitable remaining possible use, maize production (except in the
case of maize production itself, where the most profitable alternative use is
cotton production).

As can be seen in Table 5, when this lower opportunity cost value for
water is used, the resource cost ratios associated with maize (0.70) and cot-
ton (0.78) both drop below one. These results indicate that in times of
drought, once the tobacco crop has been taken carc of, Zimbabwe has a
comparative advantage in maize and cotton production. The resource cost
ratio associated with wheat remains above one (1.35), indicating that wheat
production does not represent an cfficient use of domestic resources when
water supplies are limited, even after the tobacco crop has been irrigated.

POLICY IMPLICATIONS

Effects of current policies

One important implication revealed by the analysis presented above is that
existing agricultural policies provide incentives for commercial farmers to
plant those crops in which Zimbabwe currently has a comparative advantage.
The budgets calculated for irrigated wheat, maize, soyabeans, groundnuts,
cotton, and tobacco confirm what many farmers already know: although all
six of the crops generate positive net returns, it is most profitable to con-
centrate first on tobacco and second on cotton. The resource cost ratios
calculated using national prices reveal that what is good for farmers fre-
quently is also good for the nation: Zimbabwe enjoys a comparative advan-
tage in these two crops, at least during years when water is plentiful. How-
ever, the resource cost ratios indicate that if water availability is limited by
drought, once tobacco irrigation needs have been satisfied there is a slight
advantage to the nation in using the remaining water to apply supplementary
irrigation to maize.

If DRC analysis fails to reveal any major policy-induced distortions be-
tween crops, several interesting policy effects become evident through the
use of social prices.

First, producer price policy in Zimbabwe discriminates against five out of
the six crops examined in this study, in the sense that producers receive
fess for their crops than the world price equivalent. (Recall that the world
price equivalent is based on the import parity price in the case of wheat,
and on gxport parity prices in the cases of the other five crops) Only
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soyabeans priccs are higher than what they would be in the absence of price
controls. Thus, producer price policy on the whole taxes commercial agri-
culture.

Second, a number of government policics affect the prices paid by farm-
ers for their machinery and purchased inputs. Taxes (e.g., import surtax
tariffs and sales taxes) exert upward pressure on production costs, but this
effect is partially offset by cxchange rate policy, since the overvaluation of
the Zimbabwe dollar effectively reduces the domestic pricc of imported
machinery and inputs.

Third, labour policies have a differential impact across crops. During the
last five years, minimum wage legislation has succeeded in raising the in-
comes of agricultural workers cmployed in the formal wage sector. However,
higher incomes have bcen achieved at the cost of fewer jobs. Minimum
wage legislation has raised the cost of agricultural labour, inducing employ-
ers to substitute capital for labour by hiring fewer workers and purchasing
additional machinery to perform a wider range of crop operations. In cases
where mechanization is infeasible (e.g., harvesting tobacco and cotton), pro-
duction costs are driven up.

Fourth, wheat can be a profitable crop for farmers in Zimbabwe, although
it is probably true that many wheat growers are forced to accept smaller
margins on wheat than they earn on some of the summer crops. Significant-
ly, as long as irrigation water is readily available, wheat is also prfitable
from the national point of view. But in times of drought, when larmers
must choose between irrigating wheat and irrigating other crops, it is more
profitable from the points of vicw both of farmers and of the nation to use
water on tobacco, maize, and cotton.

Effcets of possible future developments

Technological change

At present, two factors discourage rainfed wheat production in Zimbabwe.
First, improved germplasm is lacking: most available summer wheat varieties
arc heat intolerant, low yiclding, and highly susceptible to diseases, especi-
ally rust. Second, econnmics dictates against rainfed wheat production: rain-
fed wheat must compete for land with other morc profitable summer crops.
However, these two barriers might be overcome. DR&SS breeders are pre-
sently working on developing improved germplasm with higher yield potential
and cnhanced discase resistance in thc warmer summer temperatures, While
average yield levels are still modest (in the range of 2-2.5 t/ha), breeders
remain optimistic that that significant progress is possible over the medium
to long term, particularly in high altitude regions (Stenhouse, 1987).
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If and when improved germplasm becomes available, the second constraint
might take care of itself. Sensitivity analysis of the rainfed-wheat budget
allows calculation of the likely farmer profitability of summer wheat produc-
tion under a range of assumed yields. Table 6 shows the estimated returns
to land and management of rainfed wheat production under different yield
levels, compared to the estimated returns to land and management of com-
peting raipfed crops. At a yield of 2t/ha, summer wheat production would
still be unprofitable. At a yicld of 2.5 t/ha, the farmer could expect to earn
positive net returns of Z$70/ha, but these would be too low to make summer
wheat competitive with other rainfed crops. At a yield of 3 t/ha, wheat
might begin to enter into the rotation, since the estimated nct returns of
Z$214/ha would make wheat more profitable than maize from the farmers’
point of view.

How are future changes in world prices likely to affect Zimbabwe’s current
pattern of comparative advantage? The profitability of the six irrigated
crops was recalculated using projected futurc prices for outputs and fertili-
zers. Table 7 shows net returns to land and management at current (1986)
prices compared to net rcturns at projected (year 2000) prices, which were
estimated by adjusting current prices upward or downward by the percentage
changes forecast by World Bank commodity price analysts (World Bank, 1985).
When the projected year 2000 prices are substituted for current prices in the
budgets, the estimated profitability of the the six crops shows little change.
Tobacco (Z$9,187/ha) remains the most profitable crop by far, followed by
cotton (Z$4,658/ha), with wheat (Z$976), groundnuts (Z$817), and maize
(Z$736) once again bunched some distance behind. Again, soyabeans (Z$190)
trails all other crops.

These figures suggest that future developments in global commodities
markets probably will not eliminate Zimbabwe’s current comparative advan-
tage in tobacco and cotton production. While this conclusion must be tem-
pered by the knowledge that past forecasts of world commodity prices have
often been inaccurate, the fact that tobacco is nearly 10 times as profitable
as the highest-ranking grain, and cotton nearly five times as profitable, sug-
gests that relative prices would have to change a great deal in order for
these two traditional export crops to be displaced.

Political developments in South Africa, to the extent that they have econom-
ic consequences, could affect Zimbabwe’s current structure of comparative
advantage, with important implications for food policy. In particular, further
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Tablc 6. Profitability of rainfed wheat (Z$/ha) at four yield levels,
comparcd to the profitability of four competing rainfcd crops®.

Net returns to land and management at:

Rainfed
crops Market prices Social prices
Rainfed wheat at:
1.5 t/ha yield (18) b (an b
2.0 t/ha yield (74) b 125
2.5t/ha yield 70 297
3.0 t/ha yield 214 469
Maize 12 315
Soyabeans 923 64
Groundnuts 82 372
Cotton 259 637
Tobacco 852 5137

3Data rounded to the nearest dollar. °Negative net returns.

Source: Crop budgets

Table 7. Pmﬁtabiiny(B/ha)ofumwdu'opsatpro;ededmm
compared to current prices, Zimbabwe®,

National net returns of land and management at:
Irrigated
crops 1986 prices © Year 2000 prices ©
Wheat 682 976
Maize 670 736
Soyabcans 113 190
Groundnuts 684 817
Cotton 1550 4658
Tobacco 8703 9187

3Data rounded to- the ncarest dollar.
factor of production.
Source: Crop budgets

OAssumes water is not a limiting
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restrictions on trade with and transit through South Africa would have con-
siderable effects on the agricultural sector by affecting the availability and
prices of production inputs, the prices received for agricultural exports, and
the prices paid for food imports.

It is difficult to modcl the cffects of such a scenario with any degree of
quantitative precision, since it is impossible to predict what form trade re-
strictions might take. Nevertheless, the effects of a restricted trade scenar-
io can*be anticipated in qualitative terms. In general, production costs for
all crops would increase because imported inputs would become more expen-
sive. At the same time, the value of export commoditics would decline due
to the increased cost of getting them to market, while the value of
import-competing commodities would rise due to the increased cost of pro-
curing supplies from outside the country.

These qualitative conclusions concerning the likely effects of trade re-
strictions are borne out by sensitivity analysis of the irrigated crop budgets.
Table 8 shows the estimated national profitabilitics of the six irrigated crops
under a “restricted trade" sccnario. One likely impact of trade restrictions
has been modelled by increasing port-to-border rail freight rates for all
crops, as well as for imported fertilizers, by a factor of three. As expected,
the profitability of wheat increases relative to that of the other crops.

Tablc 8. Estimatcd national profitability of irrigatcd crops under a
“restricted-trade” scenario, Zimbabwe,

Irrigated : National nct returns (Z$/ha) to crop land
and managecment under:
Free trade Restricted trade?
Wheat 682 1375
Maize 679 35
Soyabeans 113 (260) b
Groundnuts 684 395
Cotton 1550 964
Tobacco 8703 8200

8Railage and handling charges to port increased. Clndicates necgative nct
returns.
Source: Crop budgets
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Thus, trade restrictions would have important implications for wheat pol-
icy. Since the national value of wheat would rise as a function of rising
import costs, it would probably make economic sense for Zimbabwe to strive
for higher levels of self-sufficiency in wheat, presumably through some com-
bination of production enhancement and consumption managemcnt policies.
If the trade restrictions also affect other SADCC countries, it is likely that
Zimbabwe would additionally be able to export wheat to somc of its neigh-
bours.

CONCLUSION

Agricultural policy makers in Zimbabwe today face the difficult question of
what to do about the widening gap between supply and demand of wheat.
Even though Zimbabwe’s wheat industry is well developed by regional stan-
dards, the fact that domestic production has not been able to keep pace with
demand has nccessitated wheat imports, creating a drain on scarce foreign
exchange and heightening concerns about the crosion of national food secur-
ity. The question of whether or not wheat production should be expanded
thus assumes critical importance in the food policy debate.

This paper has presented preliminary results from a study undertaken to
establish whether or not Zimbabwe enjoys a comparative advantage in wheat
production and to asscss the effects of government policies on producer in-
centives. Comparative advantage was measured by calculating resource cost
ratios for six major commercial crops under several land-limiting and water-
limiting scenarios to determine which crops represent the most efficient use
of domestic resources.

The results presented above suggest that agricultural policies in Zimbabwe
provide incentives for commercial farmers to allocate scarce resources to
those crops which arc most profitable from the national point of view (to-
bacco and cotton, in most instances). The results also reveal how govern-
ment policies affect the cconomics of farming, sometimes positively (as in
the case of subsidized agricultural credit programs), but more usually ncga-
tively (as in the case of controlled producer prices, taxes on inputs, and
wage policies).

One important finding is that wheat production represents an efficient
use of Zimbabwe’s resources in periods when water is plentiful. This implies
that the government should be careful to set wheat producer prices at least
high enough to enable farmers to recover variable costs, thereby ensuring
continued production during the winter season. However, another finding is
that during times of drought both farmers and the nation as a whole are
better off if water is used to irrigate tobacco, then cotton and maize. This
implies that thc government might consider relaxing its current policy of

[RE
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requiring NFIF loan farmers to grow wheat during the winter months, if this
means they will not have enough water to irrigate tobacco.

Sensitivity analysis was used to test the robustness of the results under
several possible future scenarios. Use of projected year 2000 prices for out-
puts and major inputs did not significantly alter the comparative advantage
rankings, indicating that future developments in world commodity markets
are unlikely to warrant drastic changes in Zimbabwe’s internal agricultural
policies; However, use of high rail freight costs for imports and exports to
simulate the likely effects of trade restrictions increased the profitability of
wheat production relative to that of other crops, indicating that a shift in
production patterns would be appropriate should access to a deep water port
become restricted.
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Appendix Al Irrigated crop budgrts, 1986 market prices, Zimbabwe®

Crop Wheat Mhaize Soya G'nuts Cotton  Tob-
acco
Assumed Yicld 550 750 300 350 325 3.00
GROSS RETURNS 1650 1350 1020 1628 2438 7500
FIXED COSTS
Irrigation Costs:
Dam and pump 86 29 29 63 74 45
Irrigation equip. 86 29 29 63 74 45
Farm Machinery Costs (dcpreciatioa):
Tractor 68 98 51 u 63 12
Tillage equip. 9 13 7 10 8 16
Tobacco Barns & Sheds 0 0 (1] 0 0 163
VARIABLE COSTS
Machincry Operating Costs
Tractor: Fuel & Oil 50 73 37 57 47 123
R&M 68 98 51 'y 63 200
Tillage equip:R & MP 1 1 1 1 1 0
Purchased Inpots:
Sacd & treatment n 36 (7] 111 16 5
Fertilizer & lime 400 275 166 174 21 391
Herbicides 14 27 73 1 58 478
Pesticides 5 13 10 2 168 0
Fungicides 0 0 0 18 0 0
Packing matcrials 1 9 3 9 8 38
Irrigation Costs:
Elcctn'ﬂty 245 82 82 180 212 129
R&M 21 7 7 16 19 11
Coatract Hire Services:
Acrial application:
Pesticides 0 0 0 0 136 55
Fertilizer 0 14 0 0 0 0
Combine harvesting 89 0 89 0 0 0
Transport 47 78 k)3 63 39 355
Other Costs:
Fertilizer
Transport/handling 21 15 10 17 13 0
Crop insurance 6 8 4 7 10 364
Drying 3 0 3 ¢ 0 479
Levy 8 9 15 24 k2 167
Labour Costs:
Skilled fabour 7 10 5 8 6 12
Unskilled labour . 178 53 276 438 1237
Interest on
czpital (6 moaths) 80 66 49 93 104 281
TOTAL FIXED OOSTS 248 168 115 213 220 39
TOTAL VARIABLE COSTS 1224 1008 761 1245 1467 4325
‘TOTAL QOSTS 1472 1173 876 1458 1686 4717
NET RETURNS TO

MANAGEMENT AND LAND 178

17

14

1720

751

“Data rounded to the nearest ZS.J"chairs and maintenance.
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Appendix A2. Irrigated crop budgets, 1986 social prices, Zimbabwe®

Wheat Maize Soya G’nuts Cotton Tob-
acco
Assraed Yicld 550 750 300 350 325 3.00
GOSS RETURNS 1979 1686 875 1933 2923 12428
FIXED COSTS
ceation C
Dam and pump 75 25 25 S5 65 39
Irrigationsequip. s 25 25 55 65 39
FParm Machinery Costs: (depreciation)
Tractor 57 82 43 65 53 102
Tillage equip. 6 8 4 7 5 11
‘Tobecco Bams & Sheds 0 0 0 0 0 163
VARIABLE COSTS
Machinery ing Costx:
Tractor: Fuel & oil 43 62 2 49 40 113
R&M b 54 B 41 61 50 161
Tillage equip. R& M 1 1 1 1 1 0
Purchased Inputs:
Sced & treatment 72 36 72 11 16 5
Fertilizer & lime 308 22 115 126 10 266
Herbicides 13 46 7 109 56 526
Pesticides 5 13 10 2 14 0
Fungicides 0 0 0 181 0 0
Packing matecrials 11 9 3 9 8 38
Irrigation Costs:
Blcctrigty 245 82 82 180 212 129
R&M 16 5 5 12 14 8
Coatract Hire Servicess
Acrial application:
Pesticides 0 0 0 0 136 S5
Fertilizer 0 14 0 0 0 0
Combine harvesting 75 0 75 0 0 0
Transport 61 101 40 82 51 3%
Other Costs: Fertilizer
Transport/handling 27 20 13 2 17 0
Crop insurance 7 10 4 8 12 364
Drying 3 0 3 0 0 240
Levy 10 12 13 29 41 167
Labour Costs:
Skilled labour 7 10 5 8 6 12
Unskilled labour kY 89 27 1383 219 619
Interest on
capital (6 months) 90 73 55 103 109 278
TOTAL FIXED OCOSTS 212 141 97 181 188 355
®*VARIABLE OOSTS 1085 867 664 1067 118 33N
TOTAL COSTS 1297 1008 762 1248 1373 3725
NET RETURNS 1
MANAGEMENT & LAND 682 6% 113 684 1550 8703

“Data rounded to the nearest Z$.

“Repair and maintenance.
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Appeadix A3. Rainfed crop budgets, 1986 market prices, Zimbatrwe®.
Summ%r Maize Soya G'nuts Cotton Tob-

Wheat acco
Assumed Yicld 2.50 450 200 200 150 200
GROSS RETURNS 750 810 680 930 1125 5000
FIXED COSTS p
Farm Machinery Costs: (depreciation)
Tractor 68 80 51 7 63 122
Tillage Equip. 9 11 7 10 8 16
Tobacco Barns & Sheds 0 0 0 0 0 163
VARIABLE COSTS
Tractor:
Fuel & oil 50 59 38 57 46 123
R & M© 68 80 s 7 63 200
Tillage cguip.
R&M 1 1 1 1 1 0
Purchased Inputs:
Sced & treatment 72 36 72 111 16 5
Fertilizer & lime 200 138 83 87 116 195
Herbicides 14 47 73 m 58 478
Pesticides 5 13 10 2 168 0
Fungicides 0 0 0 185 0 0
Packing materials 11 9 3 9 4 38
Coantract Hire Scrvices:
Acrial application:
Pesticides 0 0 0 0 136 S5
Fertilizer 0 14 0 0 0 0
Combine harvesting 89 0 39 0 0 0
Transport 21 47 21 36 18 35§
Otber Costs:
Fertilizer
Transport/handling 10 8 5 8 6 0
Crop insurance 3 S 3 4 5 3
Drying 1 0 2 0 0 167
Levy 4 6 10 14 16 167
Labour Costx:
Skilled labour 7 8 5 8 6 12
Unskilled labour 9 103 30 153 211 1091
Interest on working
Capital (6 months) 39 40 34 61 60 285
TOTAL FIXED COSTS 7 91 58 87 72 301
TOTAL VARIABLE COSTS 603 597 529 7160 ™4 3347
TOTAL COSTS 680 688 587 848 866 4148
NET RETURNS TO
MANAGEMENT &ILAND 70 122 93 82 259 852

“Data rounded to the ncarest ZS. UFEstimated based on dsta from
Kenya. “Repairs and maintenance.




Appendix A4, Rainfed crop budgets, 1986 social prices, Zimbabwe™
Suaner Maize Soya G'nuts Cotton Tob-

wheat acco
Assumed Yicld 250 4.00 2.00 200 150 200
GROSS RETURNS 900 899 583 1105 1349 8285
FIXED COSTS
Farm Machinery Costs (depreciation):
Tractor 57 67 43 65 53 102
Tillage equip. 6 7 4 7 5 11
Tobacco Barns & Sheds: 0 0 0 0 0 163
VARIABLE COSTS
Machinery Operating Costs:
Tractor:
Fuel & oil 43 50 32 49 40 113
R & M® 54 6 41 61 S0 161
Tillage eqcuip.
R&M 1 1 1 1 1 0
Purchased Inputs:
Seed & treatment 72 36 72 11 16 S
Fertilizer & lime 161 115 63 68 90 142
Herbicides 13 46 70 109 56 526
Pesticides 5 13 10 22 164 0
Fungicides 0 0 0 181 0 0
Packing materials 11 9 3 9 4 38
Coatract Hire Services:
Acrial application:
Pesticides 0 0 0 0 136 ss
Fertilizer 0 14 0 0 0 0
Combine harvesting 75 0 75 0 0 0
Transport 28 54 27 47 A 293
Other Costs:
Fertilizer
Transport/handling 14 10 6 11 8 0
Crop insurance 3 5 2 4 5 34
Drying 1 0 2 0 0 240
Levy 5 6 9 17 19 167
Labour Costs:
Skilled labour 7 8 S 8 6 12
Unskilled labour 5 51 15 77 108 546
Interest on working
Capital (6 months) 45 43 39 69 65 213

TOTAL FIXED COSTS 63 74 47 n 58 276
TOTAL VARIABLE COSTS 540 510 471 661 654 2873
TOTAL COSTS 602 584 519 732 72 348
NET RETURNS TO

MANAGEMENT & LAND 297 315 64 n 67 5137

“Data rounded to the nearest Z$.  UEstimated based on data from
Kenya. Repairs and maintenance ‘
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Ly g
GRAIN TRADE, BARTER, AND
TRIANGULAR TRADE : PROPOSED
RESEARCH AND POLICY ISSUES WITH
SPECIFIC REFERENCE TO
ZIMBABWE’S EXPERIENCE

T. Takavarashal
INTRODUCTION

The concepts of border prices and comparative advantage provide a useful
analytical format for assessing the feasibility of triangular transactions; and
their impact in promoting grain trade, on foreign exchange savings, food
sccurity, and facilitating the adoption of appropriate grain production and
consumption policics in the region.

It is important to recognizc that the principle of comparative advantage
is only one criterion for deciding on the feasibility of alternative agricul-
tural policies. Government frequently has other (unquantifiable) resource
allocation objectives besides efficiency, such as food security and income
distribution.

This paper first reviews Zimbabwe’s experience in dealing with triangular
transactions in grain trade. Second, it examines major issues in maize pro-
duction, export, and stockholding policy. Finally, it looks at the domestic
wheat industry. In this section, rcsearch areas which are relevant for pro-
moting grain production and regional trade are identified.

It is hoped that the tentative observations highlighted in this paper will
stimulate further analysis of the important issues in pricing policy, import
substitution, grain stock management, export promotion, and comparative
advantage relevant to the production of agricultural products to achieve food
security.

IChief Agricultural Economist in the Ministry of Lands, Agriculture and
Rural Resettlement, Harare. The views expressed in this paper do not
necessarily reflect the policy of the Ministry.
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THE CONCEPT OF TRIANGULAR
TRANSACTIONS IN GRAIN TRADE

The deficit food supply situation in several SADCC member states has pro-
vided a stimulus for initiating triangular transactions, primarily involving
whcat and maize.

Food supply situation in the SADCC region (SADCC, 1987)

SADCC member states are highly dependent on agricultural exports to earn
foreign exchange. In 1984, five member states earned more than 40% of all
cxport earnings from agricultural commodity sales. Trade within the SADCC
rcgion is extremely small because of product similarity, the low level of
industrialization, marketing and transport constraints, and the inconvertibility
of currencies.

From 1970 to 1974, the annual per capita growth rate of food production
in the SADCC region fell to -1.2% due to drought, destabilization, and other
factors. Consequently, during this period cercal imports to the region grew
at an annual growth rate of 6.9% reaching 2.09 million mt in 1984-85. Food
aid to the region doubled over the period 1980-81 to 1986-87, to about one
million mt per annum,

In this paper, food aid is defined as a transfer of food resources from a
donor country to a recipient country which is both experienting structural
food deficits (or food emergencies) and a shortage of foreign exchange to
import food commercially (World Food Programme).

Zimbabwe's expericnce with triangular transactions

Zimbabwe's experience with triangular transactions and periodic food surplus-
cs dates back to 1980-81 when the World Food Programme first initiated the
concept as a means to dispense food aid to neighbouring states and to help
Zimbabwe dispose of surplus maize stocks. (Latif, 1986).

In the five-year period from 1981-82 to 1985-86, Zimbabwe imported a
total of 293,000 mt of wheat comprised of 63,000 mt (22%) of direct food
aid, 30,000 mt (10%) of direct commercial imports, and 153,400 mt of wheat
in exchange for 72,000 mt of maize for distribution to neighbouring states
(Takavarasha, 1986).

Triangular transactions usually involve three or four parties: a donor/co-
operating partner which provides cash to purchase food or directs food from
its own resources as aid; an agent such as the WFP to handle the food aid;
a country supplying the food; and the recipient country.

A triangular transaction becomes a swap/barter deal if, instead of provid-
ing cash to purchase food, a cooperating partner makes available a commod-
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ity which is iu snort supply in the food donor country in exchange for a
commodity required in the food aid recipicnt country. Zimbabwe has
reccived part of its wheat through this form of trade, in exchange for maize
from its surplus stocks.

Advantagcs and disadvantagcs of triangular transactions

In the absence of lucrative commercial markets for a surplus product (c.g.,
maize), swap deals can benefit a supplying country by reducing storage prob-
lems, interest charges, handling costs, and possible wastages. In addition, it
may save foreign cxchange where the triangular transaction supplics a com-
modity (e.g., wheat) that would otherwise have to be imported into the sup-
plying country using scarce hard currcncy. This further helps the supplying
country to sustain its agricultural pricing and investment policies through
incrcased salcs of surplus commoditics.

However, the production of regionally tradable commoditics entails foreign
exchange expenditures in convertible curr~ . ‘es since these expenditures are
rcquired to import farm inputs. Thus, gram surplus producers selling stocks
to rccover costs usually prefer to reccive at least part of their payments in
convertible forcign exchange so they can finance imports necessary for fur-
ther agricultural development.

To the recipicnt, a major benefit is that triapgular transactions involve
food bought from a neighbouring country. This invariably results in spcedy
delivery, provides the country with food of similar quality to which it is
accustomed, and helps to promote regional trade.

Howevcr, a problem arises when production cycles are not synchronized in
the region, such that food surpluses and deficits coexist within neighbouring
countries®,

Thus, the major problems associated with triangular transactions include
the inability to find willing partners, (cspecially where the potential donor is
also cxpericncing food surpluses), boom-bust grain production pattcrn in the
region, problems in calculating appropriate costs and commodity exchange
ratios, handling constraints, and high production costs in supplying countries
in relation to world prices. This aspect is dealt with in the next sub-
section. '

2The primary objective of the SADCC Regional Early Warning System
for Food Security Project is to provide advance information on food crop
production and food supplics in the SADCC region, so member states can
take action in response to impending food shortages or surpluses.
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Calculation of commodity cxchange ratcs for triangular transactions

The administrative procedures followed in determining triangular transactions
arc as follows: the Grain Marketing Board (GMB)--in consultation with the
Ministry of Lands, Agriculture and Rural Resettlement--determines the quan-
tity of maize that is available for external disposal and the projected wheat
shortfall to be imported; and then identifies willing bilateral or multilateral
partners to supply wheat in exchange for maize to a recipient country.

After determining the appropriate exchange rates, the deal is submitted to
the Spccial Trading Arrangements Committee, chaired by the Ministry of
Tradc and Commerce, for approval. The Reserve Bank is particularly inter-
csted in asscssing the impact of a deal on foreign exchange carnings and on
balance of payments.

There are scveral ways to calculate an exchange rate for commodity
swops. One method is illustrated below:

o Assume that a cooperating partner wishes to purchase 20,000 mt of
maize from Zimbabwc and donate it to a ncarby state. Instead of
paying Zimbabwe in cash, it offers an equivalent amount of wheat.
The freight on board (F.O.B.) Harare maize price is negotiated on the
basis of ruling world prices or prevailing prices in the most recent
regional commercial export transactions. In most cases, this price has
been below Zimbabwe’s break-even price of Z$222 per mt (1985-86).

o Using that price, the next step is to determine how much Zimbabwe
would have been paid in cash, if it bad sold the maize commercially.
For example: 20,000 mt times Z$165 cquals Z$3.3 million. Thus, to
lend 1 mt of wheat would cost Z$187. It follows that Z$3.3 million of
maize revenue would buy (Z$3.3 million divided by Z$187) 17,600 mt of
wheat. This gives a commodity exchange ratio of 1:1.14 (i.c., 1 mt of
wheat costs 1.14 mt of maize).

Clearly, the commodity exchange ratio and the foreign exchange implica-
tions will depend on the ncgotiated prices, bridging costs, and source/des-
tination of the commodities in question. A high exchange ratio means that
more maize is paying for less wheat, and vice versa.

Table 1 shows the maize:wheat exchange ratio for selected maize-wheat
deals concluded since 1981-82. During the period, the ratio has varied by
100%, ranging from 1:0.8 to 1:1.61.

As shown in Table 2, the ratio of the local selling prices of wheat and
maizc has varied much less than the maize:wheat exchange ratio obtained
through recent swaps.

Table 3 shows cconomic prices for maize and wheat, calculated on the
basis of average costs and quoted commodity prices for the period February
to September, 1987,
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Tablc 1. Wheat:maize cxchangg ratios, 1981-82 to 1987-33, Zimbabwe.

Year Maize Wheat Wheat:maize
(mt) (mt) Exchange Ratio
1981-82 21,450 16,500 1:1.30
1982-83 42,500 26,500 1:1.60
1982-83 4,903 4,903 1:1.00
1982-84 31,000 19,224 1:1.61
1984-85 31,600 23,704 1:1.29
1985-86 9,000 7,333 1:1.23
1986-87 2,700 3372 1:1.80
1987-88 23,467 20,767 1:1.13
1987-88 39.899 36,272 1:1.10
1987-88 11,110 10,100 1:1.10

Source:  Grain Marketing Board.

Table 2. Local selling prices of wheat and maize, 1981-82 to 1987-88, Zim-
babwe

Year Maize Wheat Wheat:maize
(Z$/mt) (Z2$/mt) price ratio
1981-82 137 157 1.15
1982-83 137 169 1.23
1982-84 137 169 1.23
1984-85 157 239 1.52
1985-86 177 285 1.61
1986-87 222 323 145
1987-88 222 358 1.61

Source: Ministry of Lands, Agriculture and Rural Resettlement.
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Table 3. Calculation of economic prices for wheat and maize, 1987, Zim-
babwe

Price Components Unit Wheat Maize
FOB/CIF, U.S. Gulf
Price in Zimbabwe dollars? Zs/mlb 187.38 114.95
Freight, insurance, and

port charges Z3$/mt + 61.67 (61.67)
Railage costs to/from Harare Z$/mt + 74.15 (74.15)
FOB/CIF price Zimbabwe Z$/mt 323.20 -20.87

ays prices are $114.30 (wheat) and $70.12 (yellow maize). A premium for
white maize can be added to that figure.
bz$1.00 = Uss0.61.

Proposcd rescarch

There is a need to evaluate triangular transactions to determine their impact
on net foreign exchange earnings, local trading accounts of maize and wheat,
the development of regional grain trade; as well as to provide a sound basis
for determining commodity exchange ratios for triangular transactions.

Such analysis would also make a significant contribution to the proposed
SADCC Regional Food Reserve and Regional Food Aid Project, whose main
priority will be to support food needs in member states, arising from natural
calamities and a shortage of foreign exchange to purchase foodstocks.

The wider implications of triangular transactions on regional trade, agri-
cultural production policy, and grain stock management and procurement pol-
icies in individual countries also needs to be assessed. This is the subject
of the next two sections which focus on analyzing some major elements of
production policy in Zimbabwe.

MAIZE PRODUCTION, EXPORT AND
STOCKHOLDING POLICY

Maize production policy
Maize is the most important staple food in Zimbabwe. More people are en-
gaged in its production than in any other single crop. Thus, maize produc-
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tion policy secks to achicve self-sufficiency. Price policy attempts to strike
a careful balance between the aims of the farming community and the ability
of consumers, both locally and overscas, to bear the consequent increases in
the consumer prices. Further, price policy decisions take into account the
viability of the industry, stock levels, impact on parastatal operating costs,
and food security considerations.

A major characteristic of maize production is the variations in yields,
primarily due to drought and other climatic cycles.

The following statistics for the large-scale commercial sector indicate the
magnitude of the yield variation. In the communal sector, yields are cven
morc variable since most communal farms are located in the lower rainfall
and more drought-prone regions (Table 4).

Drought-induced, cyclical downswings in maize yields often result in
dramatic increases in food insufficiency and rapid depletion of household and
national stocks.

Maize cxport and stockholding policy

The GMB, established by an Act of Parliament in 1931, is mandated to fulfill
a food security function, which involves holding large grain stocks as one of
its major functions (Sce Makone, 1986; and Muchero, 1986; for more details
on the functions of the GMB).

Table 4. Estimated avcrage scasonal yields for maize in the large-scale com-
mcrcial scctor, 1980-81 to 1985-86, Zimbabwe.

Season Yield (mt/ha)
1980-1981 296
1981-1982 4.28
1982-1983 2.58
1983-1984 323
1984-1985 5.49
1985-1986 4.65 (estimate)

Source: Ministry of Lands, Agriculture and Rural Resettlement.
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Maize is by far the most important commodity handled by the GMB, ac-
counting for 80% of the quantity of controlled products purchased locally in
1985-86.

The significant year-to-year fluctuations in the quantitics of maize pur-
chases and sales to consumers presents a major problem in stock management
and export disposal. Table 5 shows the extreme variation in production and
consumption which results from these seasonal fluctuations. Notwithstanding
a peak grain stock position of 1.2 million mt in 1982, Table 5 shows that
stocks on 31 March 1984 (marketing year end) stood at only 122,692 mt, re-
quiring the goverament to import 269,000 mt at an approximate cost of more
than Z$50 million.

When the GMB-based marketing system was conceived, communal farmers
were predominantly subsistence producers. Relatively little marketed surplus
was 